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Abstract 
 
This thesis is set out to achieve two major objectives. The first is to find the reason 
why Malaysian manufacturing SMEs are involved in technology. The second 
objective is to identify and validate the factors that impact the technology decisions 
in Malaysian manufacturing SMEs.  
 
A mixed methodology has been utilized to answer three research questions. The 
mixed methodology involves two phases which are the quantitative and qualitative 
data collection and analysis. The exploratory sequential design is the specific mixed 
methods design employed in this study. The purpose of the two-phase, exploratory 
mixed methods study was to explore participants’ views with the intention of using 
the information to validate the construct developed based on the literature and past 
researches, investigating new constructs to be included in this study, refining the 
questionnaire and further testing the hypotheses. 
 
The researcher conducted Study 1, a qualitative pre-study interview of the selected 
companies to obtain as much information and data as possible to be included in the 
questionnaire survey to be made useful in Study 2. Study 1 was conducted using 
semi-structured interview questions. The objectives were to show the reason for 
Malaysian manufacturing SMEs engagement in technology adoption and to validate 
the existing variables and determine more variables to incorporate into a choice-
based survey questionnaire. The first finding shows that the reason of the technology 
decision by Malaysian manufacturing SMEs lies in survival. Based on the second 
major finding, the researcher has found that there are significant factors to be 
included in the initial theoretical framework for this study; cost and top management 
commitment. Based on the literature, both factors have been tested empirically in 
some prior research of technology adoption by other authors. This indicates the 
importance of these factors to be included in the proposed theoretical framework. 
Additionally, the researcher builds new hypotheses for both. Further investigation is 
presented in Study 2. 
 
For Study 2, the researcher has conducted the questionnaire survey with a sample 
number of Malaysian manufacturing SMEs in order to gauge ample relevant 
 xiii 
 
information required to achieve the research objectives. In Study 2, the researcher 
analysed the stages using the Factor Analysis and found that from five stages 
proposed by Rogers (1962), they then became two stages. These were renamed the 
‘Initiation’ stage which consists of knowledge, persuasion, and decision stages and 
‘Implementation’ stage which consists of implementation and confirmation stages 
with some items dropped. Furthermore, multiple regression revealed the significant 
predictors technology decision process by Malaysian manufacturing SMEs. The 
factors that influence the initiation stage of the technology decision process are: 
technology attributes (relative advantages, complexity), organizational factors 
(adhocracy culture, top management support), and external environment factors 
(environmental dynamism, environmental hostility). The factors that influence the 
implementation stage of the technology decision process are similar to the initiation 
stage for organizational factors and external environment factors. The difference 
technology attributes namely compatibility and complexity that influence the 
implementation stage of the technology decision process. Based on the Diffusion of 
Innovation (DOI) theory, Technology-Organization-Environment (TOE) 
framework, and findings of Study 2, the model for the technology decision process 
in Malaysian manufacturing SMEs is suggested to illustrate the technology decision 
process in Malaysian manufacturing SMEs. 
 
This thesis allows the understanding of the technology decision process with the 
intention to facilitate manufacturing companies’ decision makers to consider and 
plan potential adoption of industrial manufacturing technologies. At a practical level, 
the findings from the research provide important implications towards Malaysian 
manufacturing companies’ decision makers and stakeholders regarding technology 
adoption. The discussion reveals that the understanding of process behaviour may 
accelerate technology diffusion and tighten links between technology developers and 
users/adopters, as well as create and nurture supportive systems and infrastructure 
for technology diffusion. The outcomes also contribute to the theoretical 
understanding of industrial manufacturing technologies adoption and diffusion by 
manufacturing SMEs in Malaysia.  
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CHAPTER ONE: INTRODUCTION 
 
1.1 Introduction 
 
This thesis discusses the importance, process and factors of technology adoption 
decision by Malaysian manufacturing Small and Medium Enterprises (SMEs). 
According to Byrne (2000) and  Scott (1999) an organization will be at a competitive 
disadvantage if it is unable to sustain the technology adoption process because it will 
not be able to adapt to the speed and instability caused by technological change. Recker, 
Goldsby and Neck (2002) mention that the challenge for today’s business company is 
to develop capabilities that support the adaptation to technological advancement and 
increased competition. Technology can be a powerful tool to gain competitive 
advantage for two primary functions that are: 1) for supporting the business processes 
to produce products or services which are cost effective, and 2) for the time savings 
through the improvement of productive yields (Hussian, Sushil and Phatak, 2002).  
 
Technological progress crucially depends on the diffusion and adoption of new 
technologies (Fuentelsaz, Gomez and Polo, 2003). Thus, managing the process of 
technology decision is imperative to ensure the implementation of technology (Rogers, 
2003). With evidence of the Malaysian Government’s efforts to focus on science, 
technology and innovation (The Economic Planning Unit, 2010) the researcher studies 
the technology decision of the high technology sectors that include the machinery and 
equipment and electrical machinery sectors of Malaysian manufacturing SMEs. The 
investigation and understanding of this diffusion phenomenon requires the 
consideration of philosophy, process and factors affecting the technology adoption 
behaviour in an organization. 
 
This thesis will examine the adoption of industrial manufacturing technology by the 
manufacturing SMEs in Malaysia and the used of industrial manufacturing technology 
by Malaysian manufacturing SMEs. The industrial manufacturing technologies are 
include machinery and equipment in production operations. The Malaysian 
Government is of the views that the industrial manufacturing technology can be the 
catalyst for Malaysia to become a high-tech nation (The Economic Planning Unit, 
2006). Furthermore, the Malaysian Government exerted a tremendous amount of efforts 
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towards developing and implementing suitable policies and assistance regarding 
technology adoption by Malaysian manufacturing SMEs (Secretariat to the National 
SME Development Council, 2013b). Evidently, technology adoption has been 
mentioned in every Malaysia Plan since 1996 through the current Malaysia Plan. For 
that reason, Malaysian Government has introduced the Industrial Technical Assistance 
Fund (ITAF) to assist SMEs to develop their technology capabilities to ensure their 
survival in the industry (Secretariat to the National SME Development Council, 2013b). 
ITAF is a 50 percent matching grant for SMEs engaged in technology development 
activities. Besides that, Malaysian Government has also introduced Technology 
Acquisition Fund (TAF) to assist Malaysian SMEs to undertake or use technology in 
their companies (MASTIC, 2014). 
 
1.2 Justification for the research 
 
Technological progress fundamentally depends on the wide spread diffusion and 
adoption of new technologies (Scott, 1999). The diffusion of a new technology is a 
dynamic process (Rogers, 2003). Managing the process of technology diffusion is 
important to ensure the implementation of technology (Rogers, 2003). It is suggested 
by Scott (1999), that the inability to sustain the technology diffusion process places an 
organization at a competitive disadvantage because it will not be able to adapt to the 
speed and instability of technological change. 
 
Referring to the Malaysian scenario, technology adoption among Malaysian 
manufacturing SMEs has become an important issue because of its significant 
contribution to Malaysia’s economic development (Abdullah, 2002). The ability of 
Malaysian manufacturing SMEs to utilize technology will enable them to be more 
competitive and sustainable. Furthermore, the Malaysian Government technology 
policy continues to focus mainly on encouraging innovation and not on the diffusion of 
technology. Such policy leads to too little adoption of technology (Rosmah, Lo and 
Hashmi, 2005). (Saleem and Higuchi, 2014) suggest that Government should play a 
role to support, enhance and push the firm to adopt the latest technology. Malaysian 
manufacturing SMEs are aware of the potential benefits of manufacturing technologies. 
Unfortunately, these manufacturing companies lack understanding specific ways in 
which technology can help their businesses (Rosnah, Megat Ahmad and Osman, 2004). 
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Moreover, Zaya (2005) finds that although manufacturing companies are aware of a 
wide range of technologies, they only make use of a few of them. The argument is 
strengthened by Asgari and Yuan (2007) who identify that one of the barriers to 
industrialization is the lack of technology adoption by industry. Asgari and Yuan (2007) 
also suggest that economies as a whole benefit from technology R&D only as it can be 
spread or diffused to a large number of firms.  
 
One of the reasons why manufacturing companies need to be involved in the adoption 
of technology is survival (Okada, 2006; Bennet and Bennet, 2004). Competition and 
adaptation have been issues for any business entity to survive in the business world. 
Abdullah (2002) stated that one of the important issues in Malaysia’s economic growth 
is technology adoption among Malaysian manufacturing SMEs to enable them to be 
more competitive and survive in the global business environment. Kuan and Chau 
(2001) agree that the manufacturing SMEs’ abilities to utilize technology can render 
them competitive and sustainable. Realizing the importance of technology diffusion, 
the Malaysian Government has attempted to ensure that the adoption of technologies 
which will contribute efficiently and effectively towards the development of 
competitive Malaysian industries (The Economic Planning Unit, 2006). 
 
Asgari and Yuan (2007) discover that Malaysia has demonstrated economic progress 
as a result of its industrial development policies. In 1990, the Malaysian Government 
formulated the Action Plan for Industrial Technology Development to upgrade the 
manufacturing of high technology and skilled intensive sectors to increase added 
values. Currently, the Tenth Malaysia Plan stated that Malaysia is developing SMEs’ 
productivity through the adoption of new technologies and development of 
entrepreneurship to drive innovation and creativity. Malaysia encourages the adoption 
of technologies by Malaysian manufacturing SMEs by providing significant funds such 
as the Technology Acquisition Fund (The Economic Planning Unit, 2010). 
 
Diffusion researchers are primarily interested in finding out how innovations diffuse 
among the members of a social system, why some innovations are diffused more rapidly 
than others and what characteristics of innovations facilitate or hinder the adoption of 
innovations (Damanpour, 1988). Kimberly (1981) suggests that the focus in diffusion 
research is on innovation, and the practical concern is how to develop and diffuse 
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innovations to enhance more rapid acceptance. Diffusion of Innovation studies often 
use the term “diffusion” and “adoption”. Diffusion refers to the process of spreading 
the technology to the general population, while adoption is the decision to accept the 
technology (Rogers, 2003). Diffusion and adoption may be seen as two sides of a coin. 
In this thesis, the researcher will explore into the adoption process and not the diffusion 
process. 
 
This thesis is expected to provide better understanding of the concept of the technology 
diffusion in Malaysia. Furthermore, the findings of this thesis will be devoted to 
identifying and validating the factors that impact the technology decision process of the 
Malaysian manufacturing SMEs. The outcomes of this research are expected to 
significantly dictate current and future research, especially in the area of technology 
adoption and technology decision process by manufacturing companies. The aim of this 
study is not to showcase best practices in technology adoption cases from the 
developing country context as has been done by (Scupola, 2009) and others in 
developed economies. Rather, the study aims to depict the natural environment in which 
SMEs exist in a developing country scenario, how the SMEs perceived of the usage of 
technology perceived and how are pertinent issues regarding technology and its 
development grappled and addressed in their companies. 
 
1.3 Objectives and research questions 
 
This thesis is set out to achieve two major objectives. The first is to find the reason why 
Malaysian manufacturing SMEs are involved in technology adoption and to investigate 
the significance of Malaysian Government efforts on technology adoption with 
Malaysian manufacturing SMEs decision to adopt certain industrial manufacturing 
technologies. The second objective is to identify and validate the factors that impact the 
technology decision in Malaysian manufacturing SMEs. 
 
The first objective is achieved by using interviews to find out the Malaysian 
manufacturing SMEs’ ideas and reasons why they adopt certain technology into their 
operations and whether or not the Malaysian Government efforts on technology 
adoption impact SMEs decision to adopt certain industrial manufacturing technologies. 
The interviewees were also requested to share their opinion on why technology is 
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important to their companies. By understanding the reasons behind technology 
adoption by the Malaysian manufacturing SMEs  the researcher seeks to recognize their 
need for technology and also guide the policymakers on deciding certain policies, 
incentive or assistance they can provide for Malaysian manufacturing SMEs to ensure 
the growth of Malaysian manufacturing SMEs.  
 
Interviewees were also asked to describe their process of technology decision. 
Furthermore the factors that impact the technology decision process in Malaysian 
manufacturing SMEs are examined. Three major factors include the attributes of 
technology, internal (organization) factors and external environmental factors.  
 
A model or framework that can be used as a tool to guide practitioners, policymakers 
and those involved in the Malaysian manufacturing SMEs specifically regarding 
decision on technology adoption will be developed from this research. At a practical 
level, this study will provides important implications for Malaysian manufacturing 
SMEs’ managers, and indirectly to technology providers or suppliers to understand 
their customer behaviour in the technology decision to adopt certain technology into 
their operations. 
 
This research’s ultimate aim is to answer the following questions: 
 
1. Why are Malaysian manufacturing SMEs involved in technology 
adoption? 
 
2. What are the factors that influence the technology decision process by 
Malaysian manufacturing SMEs? 
 
3. What is a suitable model for the technology decision process for 
Malaysian manufacturing SMEs? 
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1.4 Organization of the thesis 
 
The thesis comprises of seven chapters. The thesis structure is shown in Figure 1.1. 
 
Chapter One contains the overview of this research, including the purpose of the 
research, justification of the research, objectives and research questions, organization 
of the thesis and limitations of the research.  
 
Chapter Two provides a review of the literature related to the study. The chapter 
highlights the discussion on Malaysian manufacturing SMEs and technology, the 
surviving philosophy, views on technology diffusion and the theoretical reviews. 
 
Chapter Three presents the theoretical conceptualization and framework underlying 
this thesis. Extensive reviews of the variables used in the theoretical framework are 
investigated. 
 
Chapter Four introduces the research philosophy, approach and justification for its 
adoption. The discussion of the data collection and analysis technique is provided in 
this chapter.  
 
Chapter Five presents the data analysis and results from the qualitative study. This 
chapter seeks to answer research questions one and two:  
 
1. Why are Malaysian manufacturing SMEs involved in technology adoption? 
 
2. What are the factors that influence the technology decision process by 
Malaysian manufacturing SMEs? 
 
The findings were divided into two crucial topics. In the first section, the findings shows 
the importance of technology decisions through the reasons of technology adoption by 
Malaysian manufacturing SMEs. The second topic presents the results obtained that is 
essential in order to present the independent variables for the study. There are factors 
that influence technology decisions by Malaysian manufacturing SMEs and 
automatically, they strengthen the hypotheses developed earlier in chapter three.  
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Chapter Six presents the data analysis and results from the quantitative study. Four 
stages of analyses were conducted:  
 
1. Frequencies and descriptive analysis to justify the respondent profile and 
data description; 
2. Factor analysis to determine the initial patterns and number of factors 
loading; 
3. Reliability testing to see Cronbach’s alpha loading >0.6 as the threshold for 
being a reliable scale; and 
4. Multiple regression analysis to find the relationship between factors that 
influences the technology decision process and determines the hypotheses. 
 
This chapter is to answer research question three: 
 
3. What is a suitable model for the technology decision process in Malaysian 
manufacturing SMEs? 
 
Chapter Seven concludes the thesis and discusses the contributions made by the study 
and the conclusions drawn from the research. 
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Figure 1.1: Thesis Structure 
 
CHAPTER 
ONE
•INTRODUCTION
•Introduction to the topic and general context of the research, 
objectives  and research questions, the thesis structure and 
limitations.
CHAPTER 
TWO
•LITERATURE REVIEW
•In depth literature review on Malaysian manufacturing SMEs, 
survival and technology diffusion and adoption.
CHAPTER 
THREE
•CONCEPTUAL FRAMEWORK
•Literature review on technology decision process and factors 
influences technology decision process.
CHAPTER 
FOUR
•METHODOLOGY
•Discuss on methodology approach, data collection, analysis 
technique and ethics conduct.
CHAPTER 
FIVE
•QUALITATIVE ANALYSIS AND FINDINGS
•Discussion of reason, process and factors influence the Malaysian 
manufacturing SMEs technology decision
CHAPTER 
SIX
•QUANTITATIVE ANALYSIS AND FINDINGS
•Frequencies analysis, descriptive analysis, factor analysis, reliability 
testing, multiple regression analysis.
CHAPTER 
SEVEN
•DISCUSSION AND CONCLUSION
•Discussion and conclusion of the research.
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1.5 Limitations of the study: Key assumptions 
 
Like any other theses, this thesis cannot escape from having its own limitations. The 
limitations regarding this research require identification and they are as follows: 
 
 This study is germane to the Malaysian context; therefore the 
implication may not be generalized to other countries. Furthermore, the 
research findings in this thesis were only on Malaysian manufacturing 
SMEs; 
 
 This research only looks into the case of SMEs. The future research may 
consider larger types of company; and 
 
 The study is only limited to the manufacturing industry and industrial 
manufacturing technologies. The implications from the study may not 
be generalized to other types of industries and technologies. 
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CHAPTER TWO: LITERATURE REVIEW 
 
2.1  Introduction 
 
This chapter offers an overview of the literature pertinent to the study. The discussion 
has been divided into four broad sections: Malaysian manufacturing SMEs, surviving 
philosophy, views with regard to technology diffusion and adoption and theoretical 
reviews surrounding diffusion and adoption. 
 
This chapter is essential to guide through the idea behind the research. The explanation 
of the Manufacturing SMEs in Malaysia and the focus given on the Seventh Malaysia 
Plan to Tenth Malaysia Plan (The Economic Planning Unit, 1996, 2001, 2006, 2010) 
indicate the importance of this study. Moreover, the surviving views that can help one 
to understand the reason for SMEs’ venture into technology decision are provided. 
Finally, the technology diffusion and adoption theories were reviewed in order to 
comprehend the thinking and subsequently, the direction of this study. 
 
2.2 Importance of manufacturing Small Medium Enterprises (SMEs) in Malaysia 
   
2.2.1 The definition of SMEs in Malaysia 
 
Malaysia has recognized a common definition for SMEs that has been endorsed by the 
National SME Development Council (NSDC) which has been adopted across 
Ministries and agencies, financial institutions and regulators involved in SMEs 
development programmes. The establishment and adoption of a standard definition of 
SMEs is crucial to facilitate better identification of SMEs across sectors, subsequently 
enabling a more effective formulation of SMEs policies and implementation of 
development programmes. It can also allow for a better monitoring of SMEs 
performance and their contribution to the Malaysian economy. 
 
The definition of SMEs varies between countries. Forms of measurement to 
characterise SMEs can include number of employees, invested capital, total amount of 
assets, annual sales turnover, production capacity and average income. In Malaysia, the 
definition of SMEs is based on two criteria: 
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 The total sales turnover/revenue by a business in a year, or 
 The number of full time employees by a business. 
(Secretariat to the National SME Development Council, 2005, p. 2) 
 
SMEs in Malaysia are divided into three categories. There are manufacturing, primary 
agriculture, and service sectors. Each category has its own definition. Detailed 
definitions of the categories are as follows (Table 2.1): 
 
Table 2.1: Definition of SME in Malaysia 
Size Criteria Manufacturing Primary 
Agriculture 
Service Sector 
Micro Number of full 
time employees 
Less than 5 
employees 
Less than 5 
employees 
Less than 5 
employees 
Total sales 
turnover/revenue 
Less than 
RM250,000 per 
year 
Less than 
RM20,000 per year 
Less than 
RM200,000 
per year 
Small Number of full 
time employees 
From 5 to less than 
50 employees 
From 5 to less than 
20 employees 
From 5 to less 
than 20 
employees 
Total sales 
turnover/revenue 
From RM250,000 
to less than RM10 
million per year 
From RM200,000 
to less than RM1 
million per year 
From 
RM200,000 to 
less than RM1 
million per 
year 
Medium Number of full 
time employees 
From 50 to less 
than 150 employees 
From 20 to less 
than 50 employees 
From 20 to less 
than 50 
employees 
Total sales 
turnover/revenue 
From RM10 
million to less than 
RM25 million per 
year 
From RM1 million 
to less than RM5 
million per year 
From RM1 
million to less 
than RM5 
million per 
year 
Source: Secretariat to the National SME Development Council, 2005, p. 5-6 
 
Late 2013, Malaysia reviewed the definition and a new definition of SMEs was 
introduced effective 1 January 2014. The new definition was required because of the 
changes that have taken place in the economy since a common definition was adopted 
in 2005. The significant changes considered included the price inflation, structural 
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shifts in the economy and changes in business trends. The categories have been divided 
into two categories namely manufacturing, and services and other sectors. Detailed 
definitions of the three categories are as follows (Table 2.2): 
 
Table 2.2: New definition of SME in Malaysia 
Size Criteria Manufacturing Service and other sector 
Micro Number of full 
time employees 
Less than 5 employees Less than 5 employees 
Total sales 
turnover/revenue 
Less than RM300,000 
per year 
Less than RM300,000 per 
year 
Small Number of full 
time employees 
From 5 to less than 75 
employees 
From 5 to less than 30 
employees 
Total sales 
turnover/revenue 
From RM300,000 to 
less than RM15 million 
per year 
From RM300,000 to less than 
RM3 million per year 
Medium Number of full 
time employees 
From 75 to not 
exceeding 200 
employees 
From 30 to not exceeding 75 
employees 
Total sales 
turnover/revenue 
From RM15 million to 
less than RM50 million 
per year 
From RM3 million to less 
than RM20 million per year 
Source: Secretariat to the National SME Development Council, 2013a, p.2 
 
However, the researcher has adopted the old definition for this study because the data 
was collected before the new definition was introduced. The definition of 
manufacturing is of particular significance to this study which encompasses the 
industry that is being examined. 
 
2.2.2 The role of manufacturing SMEs in Malaysian economy 
 
Malaysia Small and Medium Enterprises (SMEs) have become an important driver to 
the Malaysian economy (Ang and Hussin, 2012). Recent literature reported that SMEs 
constitute 645,136 establishments including manufacturing, services, agriculture, 
construction, and mining and quarrying sectors (Secretariat to the National SME 
Development Council, 2015). Of the total number of SMEs, 37,861 establishments are 
of manufacturing and from the total number of manufacturing establishment 95% are 
from SMEs (refer Table 2.3). Developing stronger manufacturing SMEs is crucial as 
they constitute 95% of Malaysia’s manufacturing sector. Thus, the Malaysian 
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Government has also recognized the importance of SMEs for economy and has 
implemented various policies, action plans and programmes to assist SMEs 
(Muhammad, Char, Yasoa and Hassan, 2010). 
 
Table 2.3: Number of establishments by sector and size 
 
Source: Secretariat to the National SME Development Council, 2015, p. 120 
 
Malaysian manufacturing SMEs have been an important contributor to the Malaysian 
economy (Ong, Ismail and Yeap, 2010). Of all the SME sectors in Malaysia, 
manufacturing is the second largest contributor to the Malaysian GDP. There is a 
significant increase in manufacturing SMEs’ contribution to the overall GDP. Based on 
the data compiled by the Department of Statistics of Malaysia, manufacturing 
contribution to economic growth was 7.2% in 2010, increasing to 7.4% in 2011 and in 
2012, and  increasing to 7.5 in 2013 and increasing further to 7.8% in 2014 (Table 2.4). 
 
Table 2.4: Contribution of SMEs to overall GDP by key economic activity 
 
Source: Secretariat to the National SME Development Council, 2015, p. 121 
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2.2.3 Malaysia initiative on SME technology adoption 
 
The Malaysian Government is encouraging the SME growth. There are a number of 
programmes which is implemented by the Malaysian Government to boost SME 
development.  These outcome-based programmes have been implemented by various 
Ministries and Government agencies based on the six focus areas under the SME 
Masterplan (National SME Development Council, 2012).   
 
The SME Masterplan (National SME Development Council, 2012) has highlighted that 
innovation and technology adoption are the most important performance leverage. 
SMEs need to keep up with technological changes in order to enhance the productivity 
and remain competitive.  
 
One of the focus areas of  SME Masterplan  is innovation and technology adoption 
(National SME Development Council, 2012). Referring to (Secretariat to the National 
SME Development Council, 2015) in 2014, there were 28 programmes introduced with 
a budget of RM224.4 million. Moreover, in 2015, Malaysia implemented 23 
programmes with a financial allocation of RM357.3 million (Table 2.5 & 2.6).  
 
Table 2.5: SME development programmes in 2014 by focus areas 
Source: Secretariat to the National SME Development Council, 2015, p. 53 
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Table 2.6: SME development programmes in 2015 by focus areas 
Source: Secretariat to the National SME Development Council, 2015, p. 69  
 
Evidence of the Malaysian Government’s efforts towards SMEs development shows 
that SMEs are important players in the Malaysian economy. Technology adoption is 
one of the important areas regarding the growth of Malaysian SMEs (Secretariat to the 
National SME Development Council, 2015). The next section will discuss the 
technology of Malaysia and its impact on the Malaysian manufacturing SMEs. 
 
2.2.4 Manufacturing SMEs and technology as a focus in Malaysia Plan 
 
Referring to the Malaysian scenario, technology adoption among Malaysian Small and 
Medium Enterprises (SMEs) has become an important issue because of the significant 
contribution to Malaysia’s economic development (Abdullah, 2002). The ability of 
SMEs to utilize technology will enable them to be more competitive and sustainable. 
 
The Malaysian Government is concerned about technology development that takes 
place locally. In the Seventh Malaysia Plan (1996-2000) (The Economic Planning Unit, 
1996), the Malaysian Government formulated various policies and incentives to 
upgrade and develop indigenous technological capabilities of Malaysian-owned 
companies. The Malaysian Government created an environment for Malaysian 
companies to upgrade their competitive advantage by introducing more sophisticated 
technology and methods, and by venturing into more advanced fields. In the Seventh 
Malaysia Plan (1996-2000) (The Economic Planning Unit, 1996), the contribution 
made by the Small Medium Industries (SMIs) to overall development of the 
manufacturing sector was less effective than ever before. One of the reasons stated was 
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the smallness of their size which hampered them from adopting advanced technology 
(The Economic Planning Unit, 1996).  
 
In the Eighth Malaysia Plan (2001-2005) (The Economic Planning Unit, 2001), the 
Malaysian Government continued its efforts to promote technology where innovation-
driven and technology-led development was prioritized. Moreover, one of the policy 
thrusts in the Eighth Malaysia Plan (2001-2005) (The Economic Planning Unit, 2001) 
was to increase Malaysia manufacturing companies’ use of technology. The Malaysian 
Government exerted a tremendous amount of efforts to strengthen Malaysian SMEs 
with the introduction and implementation of several programmes including the 
Technology Development and Acquisition, Skills Development and Upgrading, Market 
Development, Infrastructure Development and Financial Support, Industrial Linkage 
Programmes (ILP)  (The Economic Planning Unit, 2001). 
 
The Malaysian Government effort was further evident in the Ninth Malaysia Plan 
(2006-2010) (The Economic Planning Unit, 2006). The Malaysian Government is 
aiming to steer Malaysia towards the developed nation status through emphasising 
science, technology and innovation development. Malaysia encourages the wide 
diffusion and use of science and technology to optimize the quality of life and to ensure 
higher standards of living for the nation including wide usage in manufacturing 
companies (The Ninth Malaysia Plan, 2006-2010) (The Economic Planning Unit, 
2006). It is one of the Malaysia Government’s policy thrusts to develop innovation-
driven manufacturing SMEs to compete in the global markets. Even though it is 
mentioned that the overall performance of SMEs in manufacturing sectors needs to be 
improved, there are still concerns about the inadequate technological capability and low 
adoption of enabling technologies (The Economic Planning Unit, 2006). 
 
In the Tenth Malaysia Plan (2011-2015) (The Economic Planning Unit, 2010), the 
Malaysian Government has endured its emphasis on developing SMEs as an engine of 
growth and innovation. Malaysian Government has continued to provide incentives, 
assistance and attention towards the Malaysian manufacturing SMEs technology 
adoption (The Economic Planning Unit, 2010). 
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2.3 Malaysian manufacturing SMEs’ reasons for involvement in technology adoption 
 
The first research question of this study aims to understand the reasons for the SMEs to 
participate in technology diffusion and adoption. Okada (2006) and Bennet and Bennet 
(2004) indicate that the key reason for technology adoption is survival. Moreover, 
(Oliveira and Martin, 2010) find out that the reason for SMEs’ involvement in 
technology adoption is the need to be competitive that deemed necessary for their 
survival. It is highly acknowledged that in order to survive, organizations have to 
constantly improve their way of doing business (Teece, 2010). Therefore, technology 
can be a powerful means to gain competitive advantage to uphold business survival 
(Hussian, Sushil and Phatak, 2002). 
 
An organization must be flexible because it operates in a dynamic environment. 
Another principle that underlies the survival force is the struggle for existence. An 
organization is engaged in a competitive struggle, and each organization form is 
fighting to survive (Bennet and Bennet, 2004). Competition and adaptation have been 
the issues for any business entity to survive in the business world. Furthermore, the 
organization must be able to change to survive (Thompson, 2010). 
 
(Mitchell, 1991) mentions that there has been scarcity of studies done on survival under 
the strategy perspective. (Suarez and Utterback, 1995) are concerned about 
understanding organization’s strategic decision of technology for survival. Many 
studies acknowledge that there are many factors that contribute to the adoption process 
and which force the SMEs to adopt technology which is seen as a necessity for the 
survival like most companies (DeBúrca, Fynes and Marshall, 2005; Riemenschneider, 
Harrison and Mykytyn, 2003). This thesis explores into the reason why Malaysian 
manufacturing SMEs are involved in technology adoption.  
 
2.4 Views of technology diffusion/adoption  
 
 Literature review reveals the interchangeable use of the terms adoption and diffusion. 
Adoption refers to the stage in which a technology is selected for use by an individual 
or an organization (Carr, 1999) while the term diffusion refers to the stage in which the 
technology spreads to general use and application (Rogers, 2003). Furthermore, Straub 
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(2009) mentions that adoption models examine individual decisions to accept or reject 
a particular technology while diffusion models explain how population adopts or rejects 
a particular technology. From the point of view of this study, both terms are important 
because adoption will generally lead to diffusion.  
 
Early contributions to this subject were attributed to sociologists and scientists who 
noted an analogy between the epidemic process and the social adoption process. 
(Rogers, 2003) analyses the diffusion problem most vigorously from a sociological 
standpoint and he demonstrate the model of the innovation-decision process. According 
to Ayres (1969), the diffusion of a new technology is the evolutionary process of 
replacement of an old technology by a newer one for solving similar problems or 
accomplishing similar objectives. Organizations that do not accept new technologies 
and do not alter themselves to accept the new technologies will fall behind (Davidoff 
and Kleiner, 1991). 
 
Understanding technology diffusion enhances the familiarity of technology adoption 
and the technology decision. It is important to understand the technology diffusion 
definition before making further discussion on technology adoption. Technology 
diffusion is defined as ‘publicizing, adapting, and investing a new item of technology, 
which may be a product, process, technique, procedure, or other application of 
available science and technology’ (Hough, 1975). According to Rogers (2003, p. 5), 
diffusion is ‘a process by which an innovation is communicated through certain 
channels over time among the members of a social system, based on some decision and 
action as to whether to incorporate the new idea or not’. Narayanan (2001, p. 97) 
defines diffusion in the management of technology as ‘the process by which an 
innovation is propagated through certain channels over time along the units of 
systems’.  
 
Diffusion researchers are primarily interested in finding out how innovations diffuse 
among the members of a social system, why some innovations are diffused more rapidly 
than others and what characteristics of innovations facilitate or hinder the adoption of 
innovations (Damanpour, 1988). Kimberly (1981) suggests that the focus in diffusion 
research is on innovation, and the practical concern is how to develop and diffuse 
innovations to enhance quicker acceptance. Coombs, Saviotti and Walsh (1987) 
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suggests that the term ‘diffusion’ relates to the level of adoption of an innovation. 
Adoption has also been considered as part of the diffusion process and a measure of its 
success (Albors, Hervas and Hidalgo, 2006). According to Ayres (1969), the diffusion 
of a new technology is the evolutionary process of replacement of an old technology by 
a newer one. Organizations that do not accept new technologies and do not alter 
themselves to accept the new technologies will fall behind (Davidoff and Kleiner, 
1991). This study will view diffusion in the view of the adoption of technology.  
 
Straub (2009) identify technology adoption as a complex developmental process. 
Organization usually tried to apply technology in their operations through a number of 
cumulative and identifiable stages (Van de Van and Poole, 1995). However, much  
research of technology adoption has focus on the acceptance of the technology Kendall, 
Tung, Chua, Ng and Tan (2001), such as research utilizing  Technology Acceptance 
Model (TAM) (Davis, 1989) Theory of Reason Action (TRA) (Fishbein and Ajzen, 
1975), Theory of Planned Behaviour (TPB) (Ajzen, 1991), Unified Theory of 
Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis and Davis 
2003). However, only few have attempted to examine the topic of the adoption stages 
of the diffusion process. There is a need for researchers to study on a stage-oriented 
approach to understand the adoption and diffusion of technology by organization (Teo 
and Pian, 2004). Therefore, this study aims to contribute to the existing literature by 
investigating the factors influencing industrial manufacturing technology adoption, and 
the stage-oriented approach to conceptualise the Malaysian manufacturing SMEs usage 
of the technology.    
 
2.5 Theoretical utilization for current research 
 
In the academic arena, voluminous literature deals with the diffusion and adoption 
issues. The most used theories in technology diffusion/adoption are Technology 
Acceptance Model (TAM) (Davis, 1989) Theory of Reason Action (TRA) (Fishbein 
and Ajzen, 1975), Theory of Planned Behaviour (TPB) (Ajzen, 1991), Unified Theory 
of Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis and Davis 
2003), Diffusion of Innovation (DOI) (Rogers, 1962), Technology-Organization-
Environment Framework (TOE) (Tornatzky and Fleischer, 1990). Table 2.7 shows the 
summary of these theories. 
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Table 2.7: Summary of technology diffusion/adoption theory 
Theories Author Definition Factors Adoption level Research utilize this 
theory  Individual Organizational 
Technology 
Adoption 
Model 
(TAM) 
Davis, 
1989 
Explains and predicts 
individual acceptance 
behaviour towards a new 
technology, independent 
of the user population 
and the technology being 
introduced. 
 Perceived usefulness (PU) 
 Perceived ease of use 
(PEOU) 
√  (Fagan, Kilmon and 
Pandey, 2012); (Kapoor, 
Dwivedi, Piercy and Lal, 
2014); (Awa, Ojiabo and 
Emecheta, 2015); (Kim, 
2012); (Lee and Runge, 
2001); (Ratten, 2014); 
(Rauniar, Rawski, Yang 
and Johnson, 2013); 
Carter, 2008; (Lim, 
2009); (Zolait, Mattila 
and Sulaiman, 2009) 
 
Theory of 
Planned 
Behaviours 
(TPB) 
Ajzen, 
1985 
Extended from the TRA 
by introducing the third 
independent determinants 
of intention namely 
perceived behaviour 
control (PCB). 
 Attitude toward using (A) 
 Subject norm (SN) 
 Perceived behavioural 
control (BC) 
√  (Gamal Aboelmaged, 
2010); (George, 2004); 
(Gopi and Ramayah, 
2007); (Lee, 2009); 
(Scannell, Calantone and 
Melnyk, 2012); (Ya-
Yueh and Kwoting, 
2004); (Thoradeniya, 
Lee, Tan and Ferreira, 
2015) 
 
Theory of 
Reasoned 
Action 
(TRA) 
Fisbein 
and Ajzen, 
1975 
Examines the drivers of 
an individual’s 
behaviour. The theory 
explains that an 
individual’s behaviour to 
 Attitude toward behaviour 
(A) 
 Subject norm (SN) 
√  Trkman and Turk, 2009; 
(Amin, 2013); 
(Hassandoust, 
Logeswaran and 
Kazerouni, 2011); 
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adopt technology is 
derived from one’s 
intention to behave. 
(Hsiao, 2013); (Lada, 
Tanakinjal and Amin, 
2009); (Lujja, Omar and 
Hassan, 2016); (Nwagwu 
and Famiyesin, 2016); 
(Pookulangara, Hawley 
and Xiao, 2011) 
 
Unified 
Theory of 
Acceptance 
and Use of 
Technology 
UTAUT 
Venkatesh
, Davis and 
Davis, 
2003 
Determining user 
acceptance and usage 
behaviour on technology 
as depicted. 
 Performance expectancy 
(PE) 
 Effort expectancy (EE) 
 Social influence (SI) 
 Facilitating conditions (FC) 
√  (AbuShanab and 
Pearson, 2007); (Ahmad 
and Markkula, 2013); 
(Awwad and Al-Majali, 
2015); (Celik, 2016); 
(Chun-Hua and Kai-Yu, 
2014); (Tan and Leby 
Lau, 2016); 
(Moghavvemi and Akma 
Mohd Salleh, 2014) 
 
Diffusion of 
Innovation 
(DOI) 
Rogers, 
1962 
Describes the process by 
which an innovation is 
communicated through 
certain channels over 
time between the 
members of a social 
society. Diffusion occurs 
as individuals, groups, 
organizations, or 
subsystems which accept 
and use new ideas such 
as technologies, based on 
the perception of the 
 Relative advantage 
 Compatibility 
 Complexity 
 Trialability 
 Observability 
√ √ (Woodside and Biemans, 
2006); (Aguila-obra and 
Padilla-Melendez, 2006); 
(Hussein and Mourad, 
2014); (Schaupp and 
Carter, 2005); (Seligman, 
2006)(Burgess and 
Paguio, 2016); (Flight, 
Souza and Allaway, 
2012); (Bhattacharya, 
2015); (Fallan, 2015) 
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characteristics of the 
technology and the user’s 
perception of the system. 
 
 
 
 
 
Technology-
Organization-
Environment 
Framework 
(TOE) 
Tornazky 
and 
Fleischer, 
1990 
Explains and predicts the 
technology, organization 
and environment factors 
that can influence the 
process of adopting, 
implementing and using 
technology. This factors 
play a significant role in 
the firm’s adoption 
decision. 
 Technology 
 Organization 
 Environment 
 
√  Darbanhosseiniamirkhiz 
and Ismail, 2012; 
(Ramdani, Chevers and 
Williams, 2013); Zhu, 
Kraemer and Xu, 2006; 
Kuan and Chau, 2001; 
(Alshamaila, 
Papagiannidis and Li, 
2013); (Duan, Deng and 
Corbitt, 2012); 
(Schniederjans and 
Yadav, 2013); (Ifinedo, 
2011); (Senyo, Effah and 
Addae, 2016); 
(Ghobakhloo, Arias-
Aranda and Benitez-
Amado, 2011); (Alatawi, 
Dwivedi, Williams and 
Rana, 2012) 
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Sharma and Mishra (2015) mention that there are two major streams regarding research in 
technology adoption which are adoption at individual level and at organizational level. 
(Leornard-Barton and Deschamps, 1988) further describe that the adoption at individual 
level is concerned with the intention or usage by an individual, however, if the success of 
implementation by the organizations is under study it is considered as the adoption at 
organizational level. Extensive review of literature shows that there many theories and 
models used for technology adoption at the individual level. 
 
According to Oliveira and Martin (2010) and Arpaci, Yardimci, Ozkan and Turetken 
(2012) Technology Acceptance Model (TAM), Theory of Planned Behaviour (TPB), 
Unified Theory of Acceptance and Use of Technology (UTAUT), Theory of Reason Action 
(TRA) are used for the individual level. Moreover, there are fewer studies of technology 
adoption at the organizational level (Kung and Kung, 2015) especially in Malaysian 
manufacturing SMEs. This research aims to fill this gap. For the purposes of this research, 
the researcher is interested only on theories and models at the organizational level. Since 
the decision to adopt industrial manufacturing technology is generated as a strategic firm-
level initiative, there is a need to employ an organization level theory to examine the factors 
impacting the firm technology adoption factors. In the next part (2.5.1) and (2.5.2) of the 
thesis, the researcher will review the technology adoption theories and models at the 
organizational level. The researcher is mainly focuses on the prominent theory and model 
such as, the TOE framework (Tornatzky and Fleischer, 1990) and DOI theory (Rogers, 
2003). Deploying the combination of these two prominent theories could provide a robust 
alternative model. And finally, justification on why both theories are choose have been 
discussed in (2.5.3). 
  
2.5.1 Diffusion of innovation (DOI) theory 
 
Rogers (1962) is viewed as the pioneer of technology adoption research. His doctoral 
dissertation in 1957 studied the rural and agricultural sociology on the usage patterns of 
new weed spray among Iowan farmers. His theory has provided the fundamental 
groundwork study of adoption-diffusion literature across disciplines. Roger’s theory has 
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influenced other research of adoption and diffusion (Wisdom, Chor, Hoagwood and 
Horwitz, 2013; Clark and Douglas, 2011; Pennington, 2004; Venkatesh et al., 2003) 
 
Originally, DOI theory was presented in the context of the innovation adoption at the 
individual level. However, later Rogers (2003) argued that the characteristics of innovation 
could also apply at the organization level (Hameed and Counsell, 2012; Picoto, Belanger 
and Palma-dos-Reis, 2012). Consequently, the DOI theory has been used in many studies 
by firms (e.g. Ramdani, Kawalek and Lorenzo, 2009; Ramdani and Kawalek, 2007; Hussin 
and Noor, 2005; Premkumar and Roberts, 1999; Thong, 1999). 
 
Rogers (2003) is often cited as one of the key proponents of diffusion and adoption in 
literature. Rogers (2003, p. 96) justified the continued popularity of innovation diffusion 
research by noting that:  
 
‘The diffusion model is a conceptual paradigm with relevance for many disciplines. 
The multidisciplinary nature of diffusion research cuts across various scientific 
fields; diffusion provides a common conceptual ground that bridges these divergent 
disciplines and methodologies. There are few disciplinary limits on who studies 
innovation. Most social scientists are interested in social change; diffusion 
research offers a particularly useful means to gain such understanding because 
innovations are a type of communication message whose effects are relatively easy 
to isolate. Economists are centrally interested in growth in a society. Students of 
organization are concerned with processes of change within formal institutions, 
and how an organizational structure is altered by the introduction of a new 
technology. Social psychologists try to understand the sources and causes of human 
behaviour change. Sociologist and anthropologists share an academic interest in 
social change but use different methodological tools. The diffusion of innovation is 
of note to each of the social sciences.’  
 
The terms ‘diffusion’ and ‘adoption’ were viewed as synonymous in some literature. The 
followings are the definitions given by Rogers (2003 p 5, 12): 
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1. Diffusion is the process by which an innovation is communicated through various 
channels over time among the members of the social system. 
2. Adoption is the decision to make full use of an innovation as the best course of 
action. 
3. Innovation (technology) is an idea, practice or object that is perceived as new by 
an individual or other units of adoption. 
 
Rogers (2003, p. 169) in his study proposes a ‘stages of innovation decision processes’. 
Rogers (2003) suggests that the decision about technology by the adopters is not an 
instantaneous act but a process that occurs over time consisting of a series of actions and 
decisions. Thus there are five stages of technology-decision process which are; 
 Knowledge occurs when an individual (or other decision making units) is exposed to 
an innovation (technology) and knows how it functions.  
 Persuasion occurs when an individual (or other decision making unit) forms a 
favourable or unfavourable attitude towards the technology. 
 Decision occurs when an individual (or other decision making unit) becomes engaged 
in activities which concluded in the decision of implementing or rejecting the 
innovation. 
 Implementation occurs when an individual (or other decision making unit) moves an 
innovation into use. 
 Confirmation occurs when an individual (or other decision making unit) would like to 
seek re-enforcement for a technology decision already made, or reverse a previous 
decision to adopt or reject the technology.  
 
Rogers (2003) also proposes a set of innovation attributes that can influence technology 
adoption. It has been the main contribution of the DOI theory. DOI theory suggests that 
the innovation decision process (persuasion) possesses certain attributes, perceived by 
adopters who determine the adoption of innovation (Ozturk, 2010). Yoon (2009) indicates 
that the innovation attributes help to reduce a potential uncertainty in adopter’s innovation 
adoption regarding the perceived benefits of the innovation. Rogers (2003) reveals that 
innovations have been perceived as having more relative advantages, compatibility, 
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observability and trialability, and having less complexity so they will be rapidly adopted 
than others. Rogers (2003, p. 15, 16) introduces five innovation (technology) attributes 
that affect the adoption of technology defined as follows;  
 Relative advantages is the degree to which an innovation is perceived as being 
better than its precursor 
 Compatibility is the degree to which an innovation is perceived as being consistent 
with the existing values, needs and past experiences of potential adopters. 
 Complexity is the degree to which an innovation is perceived as difficult to 
understand and use. 
 Observability is the degree to which the results of an innovation are visible to 
others. 
 Trialability is the degree to which the technology may be experimented with before 
adoption.  
 
Further discussion on the technology decision stages and factors that influence the 
innovation decision process are included in chapter three of the theoretical framework 
development. Figure 2.1 shows a model of stages in the innovation decision process 
developed by Rogers (2003). 
 
 
 
 
 
 
 
 
 
 
Figure 2.2: A model of stages in the innovation-decision process  
 
Figure 2.1: Model of stages in the innovation decision process developed by Rogers 
Source: Rogers, 2003, p. 170 
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Rogers’ theory is one of the most pervasive and one of the earliest theories of technology 
adoption that explain adoption process that progresses in several stages. It is the most 
referred theory in technology adoption due to its well-developed concept and large number 
of empirical results. Consequently, the innovation-decision process was selected in this 
study because its represents the sequential stages of the adoption of technology and it chart 
a progression of activities during the adoption process (Seligman, 2006). Concerning the 
theoretical contribution, the use of the stages of adoption allows the researcher to develop 
an understanding of the issues affecting decisions stages related to the adoption and usage 
of technology. Moreover, this theory serves as foundation to understand the factors that 
influence the process of technology decision, namely relative advantages, compatibility, 
complexity, trialability and observability. Further reviews on the stages of technology 
decision process and the technology attributes influencing the stages are presented in 
(3.1.1) and (3.3.1). 
 
2.5.2 The Technology- Organization-Environment (TOE) Framework 
 
The TOE framework introduced by Tornatzky and Fleischer (1990) states that the process 
of technology adoption sees an organization to have been influenced by three dimensions, 
which are the technological context, organization context, and the external environment 
context. Tornatzky and Fleischer (1990) describe the three dimensions as follows: 
 Technological context describes both the internal and external technologies as 
relevant to the firm. This includes the existing technologies inside the company as 
well as the pool of technologies in the market. 
 Organizational context refers to the descriptive measures about organization such 
as the scope, size and managerial structure. 
 External environment context is the arena in which a company conduct its business, 
its industry, competitors, government. 
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Figure 2.2: Technology, Organization and Environment (TOE) 
Source: Tornatzky and Fleischer, 1990, p. 154 
 
 
There are some emerging studies which use the TOE framework as a theoretical foundation 
for investigating organization acceptance of new technologies (e.g. Zhu, Kraemer and Xu, 
2006; Zhu and Kraemer, 2005; Gibbs and KL, 2004; Zhu, Kraemer and Xu, 2003; Kuan 
and Chau, 2001; Thong, 1999; Ramamurthy, Premkumar and Crum, 1999; Iacovou, 
Benbasat and Dexter, 1995). Iacovou, Benbasat and Dexter (1995) investigate EDI 
adoption influences among seven companies and particularly investigate the perceived 
benefits (Technology), organization readiness (Organization), and external pressures 
(Environment) as the adoption driver. Aligned with Iacovou, Benbasat and Dexter (1995), 
Ramamurthy, Premkumar and Crum (1999) also investigate the impact of EDI on 
companies’ performance as the consequences of technological, organizational and 
environmental contexts. Zhu, Kraemer and Xu (2003) study the influence of technology 
competence, organizational factors of the firm scope and size, and the environment context 
influences on e-business adoption. Additionally, Zhu and Kraemer (2005) also carried out  
a multinational study on e-business adoption using the TOE framework of 624 
organizations. Their empirical results indicate that the TOE factors significantly influence 
technology adoption.  
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From the literature review, it is suggested that most researchers use the TOE framework to 
study the three factors for technology adoption at the organizational level. Moreover, 
previous research proves that many studies have combined the TOE framework with other 
theories to better explain technology adoption (Alatawi et al., 2012). Therefore, the 
researcher is interested to use the TOE framework on industrial manufacturing technology 
which includes the manufacturing machinery, equipment, and process used by Malaysian 
manufacturing SMEs.  
 
2.5.3 Justification of fundamental theory utilized 
 
The researcher proposes an integrated theoretical framework, which integrates the DOI 
theory (Rogers, 2003) with TOE framework (Tornatzky and Fleischer, 1990). Rogers 
(2003) theory and Tornatzky and Fleischer (1990) framework were used because of the 
organizational-level of study that they suggested. This study seeks to look at the adoption 
of technology by Malaysian manufacturing SMEs studied at the company level. Therefore, 
there is the need to employ an organization-level theory to explain and predict the 
companies’ technology adoption factors.  
 
The literature includes many studies using TOE framework combined with other theories 
to explain technology adoption (Alatawi et al., 2012). Based on the previous literature, the 
present study reveals that the DOI theory is the main theory that is used together with the 
TOE framework such as Picoto, Belanger and Palma-dos-Reis (2012), (Low and Chen, 
2011) and Ramdani, Kawalek and Lorenzo (2009), to name a few. Awa, Eze, Urieto and 
Inyang (2011) and (Alatawi et al., 2012) mention that integrating TOE framework with 
other theories such as DOI theory offers larger number of constructs than the original and 
it better explains the technology adoption. Besides that, since the adoption of technology 
is a complex process which is affected by multiple factors, the identification of the factors 
that significantly affect technology adoption would provide an insight on how to increase 
technology adoption among Malaysian SMEs under the manufacturing sector. 
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This study combines both theories in order to achieve the objective of this research. The 
Diffusion of Innovation theory suggests that the diffusion/adoption is principally based on 
the, (1) attributes of the technology; and (2) user’s perception of the technology. Rogers 
(2003) also indicates that the decision process is performed by a number of stages. 
Moreover, the TOE framework has become the underlying structure of the theoretical 
framework where the technological, organizational and environmental contexts were used 
as the factors that influence the technology decision process proposed by Rogers (2003). 
The technological factors are taken from the DOI theory; while organizational factors and 
environmental factors are adapted from the previous literature (further discussion is in 
chapter three).  
 
Drawing upon a strong theoretical background, satisfactory empirical evidence of other 
scholars, the aptness with organizational-level adoption concern, and the suitability for the 
contexts examined for SMEs and industrial manufacturing technology, it was decided that 
the DOI model and TOE framework would serve as a guiding framework for this research. 
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CHAPTER THREE: BUILDING THE RESEARCH FRAMEWORK 
 
3.1 The Innovation (Technology)-Decision Process  
 
3.1.1 Stages in the Innovation (Technology)-Decision Process 
 
The Rogers (2003) theory serves as a foundation for this research, where it describes the 
innovation-decision process. His model consists of a series of actions and choices through 
which an individual or an organization evaluates a new idea and decides whether or not to 
incorporate the new idea into ongoing practice Rogers (2003). Rogers (2003) and Zaltman, 
Duncan and Holbeck (1973) add that the process of technology adoption in organizations 
has been categorized as a stage-based process. Most of the technology decision process are 
derive from Rogers (1962) original work. 
  
According to Rogers (2003), the technology-decision process is the process through which 
an individual (or other decision-making units) passes from first knowledge of a technology, 
to the forming of an attitude toward the technology, to a decision to adopt or reject or to 
implement the new idea, and to confirm this decision. Rogers (2003; 1962) diffusion of 
innovation theory consists of five stages in the innovation-decision process which are; 
knowledge, persuasion, decision, implementation, and confirmation. 
 
The first stage is the ‘knowledge’ stage. It occurs with the exposure to the technology’s 
existence. This stage is characterized by the social activity of information-seeking and 
information-processing. Fundamentally, it revolves around the asking and answering of 
questions related to the innovation (Rogers, 2003). The knowledge stage commences when 
an individual becomes aware of the existence of an innovation and acquires some 
understanding of how it functions (Rogers and Shoemaker, 1971). The prevalent view is 
that an individual’s actions during this stage can be either active or passive depending on 
the awareness of a need for the technology. In this stage, there are three types of knowledge 
that an individual seeks which include: 
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1. Awareness-knowledge; 
2. How-to-knowledge; and 
3. Principles-knowledge. 
 
Awareness knowledge is knowledge that occurs when one learns about of the technology’s 
existence. How-to-knowledge occurs when the individual wants to obtain information 
regarding the use of the technology. If the how-to-knowledge is obtained before the next 
stage and is deemed insufficient, there is a greater possibility of rejection and 
discontinuance. If the technology is complex, greater amount of how-to-knowledge will be 
required. Principles-knowledge is the information that deals with the functioning beliefs 
that support the technology (Rogers, 2003).  
 
The second stage is characterized by the formation of either a favorable or unfavorable 
attitude toward the technology. Feelings are important in this stage and information is 
actively sought but selectively processed (Rogers, 2003). From the knowledge stage, if an 
individual has obtained needed knowledge of the technology and perceived needs of the 
technology, Rogers (2003) believes that the individual will then seeks for additional 
information about the innovation to make an adoption decision.  
 
The third stage occurs when a potential adopter engages in activities that lead to adoption 
or rejection of the technology. The decision to try the technology for a period of time is the 
norm in this stage and the testing of the technology can be done by the individual or 
decision making unit. If the innovation shows positive results or advantages the adoption 
will occur but if the results are negative, rejection will most likely take place (Rogers, 
2003). 
 
The fourth stage occurs when the technology is put into practice. During this stage there is 
uncertainty about the outcomes of the technology and the adopters actively seek 
information regarding the technology’s practical and technical aspects. The primary focus 
of adopters in this stage is to use the innovation, evaluate the technology, and either 
continue to adopt or decide to reject the technology (Rogers, 2003). 
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The fifth stage occurs when the decision to adopt or reject an innovation is confirmed. If 
the initial decision was to adopt and the feedback of information during the implementation 
stage was positive, then continued adoption occurs. If the feedback of information is 
negative or if a better technology is developed, discontinuance occurs. During this stage, 
an individual or group who initially rejected the innovation during the decision stage has 
the opportunity to make another decision. By evaluating the information that early adopters 
received the individual or group will become late adopters or continue to reject the 
technology (Rogers, 2003). 
 
There are some researchers who have modified the stages introduced by Rogers and placed 
them under different levels and names. Thompson (1965) describes the innovation stages 
as sequence progressing from initiation to adoption to implementation. Hage and Aiken 
(1970) describe the stages of innovation adoption into evaluation, initiation, 
implementation and routinization. Zaltman, Duncan and Holbeck (1973) introduce a six 
stage process as knowledge, awareness, attitude formation, decision, initial implementation 
and sustained implementation. Kwon and Zmud (1987) identify the stages of innovation 
decision are as initiation, adoption, adaptation, acceptance, routinization and infusion. 
Cooper and Zmud (1990) also mention about an organization that undergoes six stages of 
technology adoption which are initiation, adoption, adaptation, acceptance, routinization 
and infusion. Damanpour (1991) find that the stages of innovation decision only function 
as initiation and implementation. Zhu, Kraemer and Xu (2006) describe stages of 
innovation decision as initiation, adoption and routinization. 
  
However, Parker and Castleman (2009) indicate that Rogers’s innovation decision process 
model has a better explanatory poser because it includes a component of social dimension. 
Furthermore, Rogers’ theory has been popular and replicated in several studies (Hultman 
2007). The innovation-decision process was selected in this study for one major reasons 
which represents the sequential stages of technology adoption and yet provides greater 
granularity by identifying five stages of technology decision. An advantage of using 
Rogers’s innovation decision process model is that it “chart a progression of activities 
during the adoption process” (Seligman, 2006, p. 115) 
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3.2 Technology, Organization and External Task Environment (TOE)  
  
 The TOE framework was developed by Tornatzky and Fleischer (1990). It identified three 
aspects in organization-level contexts that influence the process of adoption and 
implementation of technological innovation; technological context, organizational context, 
and environmental contexts.  
 
Technological context refers to the relevant internal and external technology available to 
the organization. Tornatzky and Fleischer (1990) stress that any technology, is a 
knowledge-embedded tool and a mixture of social/behavioural elements and physical 
elements. The technological aspect is not only looking at the physical tools but involve 
knowledge where humans have to interact with the technology to know the purpose of 
using it, how to operate it, and the impact of using it. However, the TOE framework did 
not discuss specifically the characteristic or features of technology as compared to the DOI 
theory by Rogers (2003;1962). Premkumar, Ramamurthy and Nilakanta (1994) suggest 
that the chance of a firm adopting an innovation and the extent of that adoption is largely 
dependent on the characteristics of the innovation as perceived by the adopting firm. 
Banytė and Salickaitė (2008) identify that the characteristics of innovation are factors that 
determine innovation success in the market. 
 
Organizational context refers to the organization measures such as strategies, culture, 
structures, processes and attributes of a firm that constrain or facilitate adoption (Tornatzky 
and Fleischer, 1990). A variety of researchers have examined organizational parameters as 
independent variables to the technology adoption decision (e.g. Dey, Vijayaraman and 
Choi, 2015; Ramdani and Kawalek, 2007; Lertwongsatien and Wongpinunwatana, 2003; 
Premkumar and Roberts, 1999). The characteristics of organizations seem to be the focus 
of many of technology adoption on SMEs studies (Premkumar, 2003). 
  
The external environmental factor refers to the external arena where the firm conducts its 
business; the industry, competitors, suppliers, customers and the fact that it deals with the 
government (Tornatzky and Fleischer, 1990). Researchers (Guinea, Kelley and Hunter, 
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2005; Thong, 2001) that the external support is a significant factor on the adoption of 
technology. Next section reviews the factors for technology, organization and 
environmental and construct the hypotheses. 
 
3.3 Factors influencing technology decision – hypotheses development 
 
3.3.1 Technology attributes 
Nutley, Davies and Walter (2002) identify the need to tailor diffusion strategies to the 
nature of the innovation and the characteristics of the target audience. They suggest that 
different diffusion strategies are likely to be appropriate when dealing with research 
evidence relating to technologies that vary in their attributes or factors that drive diffusion. 
Rogers (2003, p. 35) add that ‘the characteristics of innovation, as perceived by the 
potential adopter influenced the rate and speed of adoption’. 
 
Rogers (2003, p. 211) indicates that ‘the perceived characteristics of the innovation 
towards attitude formation including relative advantage, compatibility, complexity, 
trialability, and observability’. Agarwal and Prasad (1997) point out that the acceptance 
behaviour of the technologies is influenced by innovativeness characteristics (relative 
advantage, ease of use, compatibility, trialability, visibility, result demonstrability, and 
image). Kendall et al. (2001) study all of the five attributes introduced by Rogers (2003) 
and they conclude that relative advantage, compatibility, and trialability are the factors 
affecting technology adoption. Igbaria, Zinatelli, Craag and Cavaye (1997) use the 
Technology Adoption Model (TAM) proposed by Davis (1989) to examine the impact of 
relative advantage (perceived usefulness) and complexity (perceived ease of use). 
Moreover, Grandon and Pearson (2004) investigated the impact of perceived usefulness 
(relative advantages) and perceived ease of use (complexity) and include the compatibility 
as a significant factor influencing the adoption of technology. Banytė and Salickaitė (2008) 
indicate a different terms of the characteristics of innovation in his research which include 
the uniqueness/exclusiveness of innovation, compatibility with adopters’ norms and skills, 
the clearly seen benefits provided by innovation, visibility of innovation in the society, 
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uncomplicated use of technology and ease of trial prior to adoption. Such innovation 
characteristics affect the speed of diffusion (Zaltman, Duncan and Holbeck, 1984) 
 
This study incorporated Rogers (2003) five technology attributes to examine the influences 
towards technology decision process. This is strongly suggested by the literature all five 
technological characteristics proposed by Rogers (2003) as shown in Table 3.1.  
 
Table 3.1: Mapping previous research on technologic attributes 
Attributes Related concepts Previous research 
Relative advantages: 
perceived usefulness of 
the new technology 
EC Relative advantage (Scupola, 2009) 
Relative advantages (Ramdani and Kawalek, 2007) 
Relative advantages (Lee, 2004) 
Perceived usefulness (Grandon and Pearson, 2004) 
Perceived benefits (Lertwongsatien and 
Wongpinunwatana, 2003) 
Relative advantages (Kendall et al., 2001) 
Relative advantages (Lee and Runge, 2001) 
Relative advantages (Michandani and Motwani, 
2001) 
Perceived benefits (Mehrtens, Cragg and Mills, 
2001) 
Perceived direct benefits (Kuan and Chau, 2001) 
Advantages of EC (Raymond, 2001) 
Relative advantages (Premkumar and Roberts, 
1999) 
Relative advantages (Thong, 1999) 
IT benefits (Fink, 1998) 
Perceived usefulness (Igbaria et al., 1997) 
Perceived benefits (Iacovou, Benbasat and 
Dexter, 1995) 
Compatibility: 
organizational 
compatibility with beliefs 
and value systems and 
technical compatibility 
with task and work 
practices 
Compatibility (Ramdani and Kawalek, 2007) 
Compatibility (Grandon and Pearson, 2004) 
Compatibility (Lee, 2004) 
Compatibility (Premkumar, 2003) 
Perceived Compatibility (Lertwongsatien and 
Wongpinunwatana, 2003) 
Compatibility with the 
company 
(Michandani and Motwani, 
2001) 
Compatibility (Kendall et al., 2001) 
Compatibility (Thong, 1999) 
Complexity (Ramdani and Kawalek, 2007) 
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Complexity: level of ease 
of use 
Perceived Ease of Use (Grandon and Pearson, 2004) 
Complexity (Kendall et al., 2001) 
Complexity (James Thong, 1999) 
Perceived Ease of Use (Igbaria et al., 1997) 
Observability: ability to 
observe results of an 
innovation 
Observability (Ramdani and Kawalek, 2007) 
Observability (Kendall et al., 2001) 
Trialability: ability to 
experiment before 
adoption 
Trialability (Ramdani and Kawalek, 2007) 
Trialability (Kendall et al., 2001) 
Source: adapted and modified from Ramdani and Atik, 2012 
 
Compatibility is the degree to which innovation is perceived as being consistent with the 
existing values, past experiences, and needs of potential adopters (Rogers, 2003). 
(O’Callaghan, Kaufmann and Konsynski, 1992) indicates that compatibility is the degree 
to which technology is perceived to be consistent with the business process and practice. 
Previous research shows inconsistent result with regards to its effect to technology 
decision. Some researcher find a significant positive relationship between technology 
compatibility and the decision to adopt the technology (Alshamaila, Papagiannidis and 
Li, 2013;  Mourad and Ahmed, 2012; Hassan and Mourad, Tolba, 2010; Saffu, Walker 
and Hinson, 2008), while numbers of researchers find no relationship (Low, Chen and 
Wu, 2011; Sultan and Chan, 2000). Premkumar (2003) finds compatibility to be an 
important factor of technology adoption. Sia, Teo, Tan and Wei (2004) indicates that the 
greater compatibility is preferable because it can lessen the degree of uncertainty and 
increase the degree of adaptability.                                                                                                                                                                         
 
Rogers (2003) defines relative advantages as the degree to which an innovation is 
perceived as better than the idea it supersedes. Impact of relative advantage on technology 
adoption has widely investigated in previous studies shows the important of the factor 
(e.g. Scupola, 2009; Ramdani and Kawalek, 2007; Lee, 2004; Kuan and Chau, 2001; 
Thong, 1999). Alshamaila, Papagiannidis and Li (2013) reveals organization that 
perceived the relative advantage of a technology will increases the probability to adopt. 
Furthermore, To and Ngai (2006) argue that it is reasonable to assume organization take 
into consideration the advantage of new technology to ensure the organization will gain 
benefits from adopting the technology. Lee (2004) mentions that the higher the perceived 
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benefits of the technology, the higher probability that the organization will adopt the 
technology. Similar with Thong (1999) that indicates when business perceived a relative 
advantage of the technology, the probability of adoption will increase.  
 
Rogers (2003) identifies complexity as the degree to which an innovation is perceived as 
difficult to understand and use. Rogers (2003) stated that organization will less likely to 
adopt technology if it is considered challenging to use. The technology have to be user 
friendly and easy to use in order to increase the adoption rate (Sahin, 2006). Although 
this factors has been found to be negatively associated with technology adoption, it is one 
of the important determinant to study technology adoption (Thong, 1999). It is expected 
that the more difficult the innovation is perceived to be, the less likely it to be adopt. 
Many previous studies show complexity has been found to be significant factor in the 
adoption decision (Alshamaila, Papagiannidis and Li, 2013; Ramdani, Chevers and 
Williams, 2013; Grandon and Pearson, 2004; Thong, 1999)  
 
Trialability is the degree to which an innovation may experimented with on a limited basis 
(Rogers, 2003). Previous studies find the significant relationship between trialability and 
technology adoption but with mixed result indicating either positive or negative 
relationship (Mourad and Ahmed, 2012; Chong and Pervan, 2007). Kendall et al. (2001) 
indicate trialability is positively impacted the technology adoption. Hsbollah and Idris 
(2009) suggest that trialability is one of important factor that influences the adoption of 
new technology. In contrast, Hsu, Lu and Hsu (2007) there have also been reported that 
this factor is not significant for technology adoption. 
 
Rogers (2003) stated that observability as the degree to which the results of an innovation 
are visible to others’. The studies that examined the effect of observability on technology 
decision found mixed results indicating either significant or a nonsignificant relationship 
(Mourad and Ahmed, 2012; Hassan and Mourad, Tolba, 2010). Nazari, Khosravi and 
Babalhavaeji (2013) confirm that observability is positively related with technology 
adoption. 
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Hypotheses: 
H1a: Compatibility has a significant relationship with technology decision process. 
 
H1b: Relative advantages has a significant relationship with technology decision process. 
 
H1c: Complexity has a significant relationship with technology decision process. 
 
H1d:  Trialability has a significant relationship with technology decision process. 
 
H1e: Observability has a significant relationship with technology decision process. 
 
3.3.2 Organizational factors: Organizational culture 
 
The identification of variables used to examine the relationship between culture and the 
diffusion of technology requires a detailed explanation of culture. Geertz (1973, p. 89) 
defines culture as ‘an historically transmitted pattern of meanings embodied in symbols, a 
system of inherited conceptions expressed in symbolic forms by means of which men 
communicate, perpetuate, and develop their knowledge about and attitude towards life’. 
According to Hofstede (1980, p. 25), culture is defined as ‘the collective programming of 
the human mind that distinguishes the members of one human group from those of another’.  
 
Culture in this sense is a system of collectively held values (Hofstede, 1980). Rosman and 
Rubel (1995) describes culture as the way of life of a people that refer to socially learned 
behaviours, belief, and values the members of a group or society share.  
 
Referring to this research, the organizational culture construct can be used to explain its 
influence on the decision process. According to Schein (1985), organizational culture is 
defined as a standard set of basic suppositions invented, discovered, or developed by the 
group when learning to face problems of external adaptation and internal integration. 
Deshpande and Webster (1989) define organizational culture as the pattern of shared values 
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and beliefs that give the members of an organization meaning, and provide them with rules 
for organizational behaviour.  
 
Wejnert (2002) argues that companies have been less likely to adopt innovations that 
conflict with societal systems of belief. Rothwell and Wissema (1986) stated further that 
the adoption of new technology requires social change but societies have a built resistance 
to change. Rothwell and Wissema (1986) and Ruttan (1988) mention that there is one 
additional way in which cultural variables may influence adoption rates which is the 
socialization of individual actors that are influenced strongly by culture. This is agreed by 
Nickels, Kwun and Omar (2008) and Karahanna, Evaristo and Srite (2005) also suggest 
that organizational culture might influence technology adoption. Senarathna, Warren, 
Yeoh and Salzman (2014) find that the organizational culture impacts technology adoption 
and they propose that organization should recognise and adopt the appropriate organization 
culture that can support technology adoption. Abousaber and Papazfeiropoulou (2011) 
mention that recognizing the organization culture could help them to improve their 
performance by adopting the latest technology. 
 
In this research, the Organizational Culture Assessment Instrument (OCAI) was applied as 
one of the theoretical basis. Cameron and Quinn (2006) develop the Organizational Culture 
Assessment Instrument (OCAI) based on the Competing Values Framework (CVF). The 
CVF is considered to be useful in supporting, organizing, and recognizing a broad array of 
organizational values. The Organizational Culture Assessment Instrument (OCAI) was 
compatible with the survey method that was used for this research. The assessment was a 
short, validated instrument and it is well reported in the literature such as (Kwan and 
Walker, 2004; Cooper and Quinn, 1993). The quantitative organizational culture models 
such as developed by Hofstede (1990) were too complex for the purpose of this research 
since applying them would require the investigation of too many complex items. 
 
The OCAI is based on the following six content characteristics: 
1. Dominant organizational characteristics; 
2. Management of employees and the working environment; 
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3. Strategic emphasis that drives organizational strategy;  
4. Leadership style and approach; 
5. Organizational glue or bonding mechanisms; and 
6. Criteria for success and how employees are rewarded for accomplishments. 
 
This framework is intended to diagnose valuable organizational culture and preparation for 
change (Cameron and Quinn, 2006). The framework is set to two dimensions and it forms 
four quadrants. The axes include internal focus and integration, external focus and 
differentiation, flexibility and discretion, and, stability and control. Four organizational 
culture types are depicted in the framework namely the hierarchy, the adhocracy, the 
market, and the group culture. Figure 3.1 shows the Competing Values Framework.  
 
 
Figure 3.1: The Competing Value Framework  
Source: Cameron and Quinn, 2006  
 
The clan (group) culture is internally focused and it emphasizes human relations, cohesion, 
and morale, also change. This type of culture has a sense of cohesion, with goals that are 
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shared, concentrating on internal maintenance with flexibility, concern on people and 
sensitivity to customer. Furthermore, this culture values information sharing, collaboration, 
trust and belongingness, as well as participative decision making. Managers are expected 
to be facilitators and mentors who encourage collaborative efforts, teamwork, and 
interpersonal relations (Cameron and Quinn, 2006).  
 
The adhocracy culture emphasize being open to change and to, innovation and 
concentrating on external positioning. It has an external and future-oriented focus. As such, 
it is an organic, open, and loosely coupled system that becomes effective through its 
adaptability, agility, and resource acquisition. This developmental culture also emphasizes 
creativity, innovation, and internal motivation. Managers are expected to facilitate 
innovation and change, as well as maintain external authority and political clout (Cameron 
and Quinn, 2006). 
 
In the hierarchy culture, the focus is internal. It is a type of culture that relies on formal 
structures, policies, procedures and focuses on internal maintenance with a need for 
stability and control. Security, routine, and documentation are emphasized to create a 
controlled and stable environment. Control and stability are the main criteria of this 
culture’s effectiveness. Employees assume well defined roles and are expected to follow 
the rules and regulations outlined. Managers are expected to monitor and control 
organizational behaviour and processes, as well as to maintain the structure of the system 
(Cameron and Quinn, 2006).  
 
The market culture is concerned with the productivity, consistency, results, clarity with 
customers, focusing on external maintenance with a need for stability and control. 
Moreover, its emphasis is on stability, profit, productivity, goal setting, and efficiency. To 
be effective, it needs a decisive, effective authority figure whose task is to establish the 
corresponding objectives, generate rules, and be personally productive (Cameron and 
Quinn, 2006). 
 
 43 
 
Organizations are rarely characterized by a single culture (Wilkins and Ouchi, 1983). Even 
though the criteria within the four types of cultures appear to carry different messages; 
however, the CVF does not suggest that these oppositions cannot overlap in real systems, 
with some cultural types being more prevalent than others (O’Neill and Quinn, 1993). Also, 
some organizations are likely to develop several subcultures (Iivari and Huisman, 2007;  
Huang and Bwoma, 2003). 
 
Hypotheses: 
H2a: Group (clan) culture has a significant relationship with technology decision process 
 
H2b: Adhocracy culture has a significant relationship with technology decision process 
 
H2c: Hierarchy culture has a significant relationship with technology decision process 
 
H2d: Market culture has a significant relationship with technology decision process 
 
3.3.3 External environment factors 
 
The fundamental approach to the study of the adoption and diffusion of new technologies 
is the diffusion of innovations theory (Rogers, 2003). The literature on adoption and 
diffusion of innovations has mostly focused on the factors affecting adoption and diffusion. 
One of the factors that affect technology adoption and diffusion includes the environment 
context (Scupola, 2003; Tornatzky and Fleischer, 1990). The environment context includes 
the external actors and factors that affect a company’s decision to adopt a technology, either 
directly or indirectly. These may include suppliers, customers, competitors, the market, 
legal and regulatory agencies, or the economy. The external environment comprises of the 
industry (suppliers and customers), the competitors, and it entails dealing with regulatory 
bodies such as the government (Tornatzky and Fleischer, 1990). Scupola (2003) stresses 
the fact that the competitors, the suppliers and the customers can exert direct or indirect 
pressures on SMEs to adopt new technology. 
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Duncan (1972) suggested external environment as the totality of factors outside an 
organization that are taken consideration by an organization in its decision making. The 
external environment stimulates managerial attention to the threats and opportunities, 
which influences the organization’s strategic choices. Therefore, organization require an 
effective strategic decision to survive in the industry. 
 
Miles and Snow (1978) indicate that organizations would pay more attention to innovation 
when they faced environments with higher instability. Pearson II, Robinson Jr and Mital 
(2008) view the firm’s external environment as factors beyond the control of the firm that 
influences its choice of direction and action, organizational structure and internal 
processes. Zhu and Weyant (2003) suggest that environmental uncertainty tends to increase 
firm’s incentive to adopt new technology. Environmental uncertainty has three dimensions 
which are environmental dynamism, environmental complexity and environmental 
hostility (Duncan, 1972; Tosi, 1992). 
 
The environmental dynamism Miles and Snow (1978) refers to unpredictable changes in 
the environmental conditions faced by the organizations (Ward, Duray, Leong and Sum, 
1995). It encompasses the aspects of environmental stability-instability. Instability reflects 
the degree of the extent of the elements in the environmental change. It has been proposed 
that greater stability-instability of the environment can generate a greater stimulus to 
innovative behaviour due to the increased pressure imposed on the organization to survive 
(Van de Van, 1986; DiMaggio and Powell, 1983; Schroeder and Benbasat, 1975). 
Ramamurthy (1990) finds that environmental dynamism impacted the initiation stage and 
actual adoption of technology. Revilla, Prieto and Rodriguez (2008) suggest that 
development efforts operating in dynamic environments pursue exploratory strategies such 
as technology adoption.  
 
Environmental complexity refers to the extent to which organizations are required to have 
a great deal of sophisticated knowledge about customers, competitors and suppliers 
(Mintzberg, 1979). Ramamurthy (1990) suggests that initiation stage and actual adoption 
of technology are impacted by the environmental complexity. However, Sia et al., (2004) 
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found that environmental complexity is do not impacted the adoption intention. the Firms 
that operate in the condition whereby they are susceptible to various ideas from competitors 
and customers are more likely to engage in technology adoption activities (Miller and 
Friesen, 1983). 
 
Environmental hostility is characterized by precarious industry settings, intense 
competition, overwhelming business climates, and the relative act of exploitable 
opportunities (Ozsomer, Calantone and Di Benedetto, 1997). It is concerned with the extent 
of threat that organizations face from the competition in terms of price, technology and 
distribution (Ozsomer, Calantone and Di Benedetto, 1997). Chwelos, Benbasat and Dexter 
(2001) mention that the organizations that are in a competitive environment more likely to 
adopt technology. Peltier, Zhao and Schibrowsky (2012) discover that environmental 
hostility impacts technology adoption by small businesses. (Ramamurthy, 1990) indicates 
that environmental hostility only impacts the initiation phase of technology decision but 
not the actual adoption of technology. Moreover, (Miller and Friesen, 1983) find that 
environmental hostility is positively related to the extent of strategic decision making.  
(Chavoshi, Tze and Jee, 2015) indicates that with high environmental hostility, 
organization have higher tendency to adopt technology to rectify this situation.  
 
Hypotheses: 
H3a: Environmental dynamism has a significant relationship with technology decision 
process. 
 
H3b: Environmental complexity has a significant relationship with technology decision 
process. 
 
H3c: Environmental hostility has a significant relationship with technology decision 
process. 
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3.4 Summary of hypothesis and theoretical framework 
 
In summary, there are twelve hypotheses that are examined in this study. The following 
table (Table 3.2) shows all of the hypotheses and to understand the overall study, a 
theoretical framework is presented in Figure 3.2.: 
 
Table 3.2: Summary of research hypotheses 
Research Hypotheses 
H1a: Compatibility has a significant relationship with technology decision 
process. 
H1b: Relative advantage has a significant relationship with technology decision 
process. 
H1c: Complexity has a significant relationship with technology decision process. 
H1d: Trialability has a significant relationship with technology decision process. 
H1e: Observability has a significant relationship with technology decision 
process. 
H2a:  Group (clan) culture has a significant relationship with technology decision 
process. 
H2b: Adhocracy culture has a significant relationship with technology decision 
process. 
H2c: Hierarchy culture has a significant relationship with technology decision 
process. 
H2d: Market culture has a significant relationship with technology decision 
process. 
H3a: Environmental dynamism has a significant relationship with technology 
decision process. 
H3b: Environmental complexity has a significant relationship with technology 
decision process. 
H3c: Environmental hostility has a significant relationship with technology 
decision process. 
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Figure 3.2 Theoretical Framework  
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CHAPTER FOUR: METHODOLOGY 
 
4.1 Introduction 
 
This chapter describes and develops the research methodology of the work in this thesis. 
A mixed methodology has been utilized to answer the three research questions. Thus, this 
chapter will describe the mixed methodology conducted in this study. The mixed 
methodology involves two phases which are the quantitative and qualitative data collection 
and analysis.  
 
This chapter presents, first, a brief review of philosophical perspectives and the 
philosophical perspective considered for the conduct of this study. The next section 
justifies the qualitative (Study 1) and quantitative (Study 2) strategies. The qualitative 
strategy includes the detail of the semi structured interviews, while the quantitative strategy 
is regarding the questionnaire survey. 
 
4.2 Research paradigm: philosophical perspective 
 
Philosophical perspectives reflect certain assumptions with respect to the nature of the 
world and how we come to know about it. This perspective represents certain sets of 
assumptions and commitments. Furthermore, research philosophy is a belief about the way 
in which data about phenomenon should be gathered, analysed and used (Levin, 1988). 
Each philosophical perspective has its own ontological and epistemological claims. The 
perspective proposed a particular approach or set of approaches to social enquiry. 
Therefore, a basic overview of the main philosophical perspectives is important in order to 
understand the assumptions of the researcher and justify the strategy selected. 
 
Saunders, Lewis and Thornhill (2009) describes the philosophical perspectives as 
subsumed with three dimensions and clarifies these dimensions by defining the ontology, 
epistemology and axiology of the philosophical perspectives. Each of the dimensions 
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shows the differentiation among the philosophical perspectives. Firstly, Table 4.1 show the 
definition for each of the dimensions viewed: 
 
Table 4.1: Characteristics for differentiation among philosophical perspectives 
Factors Definition 
Ontology Ontology is concerned with the nature of reality. This raises 
questions of the assumptions researchers have about the 
way the world operates and the commitment held to 
particular views.  
‘What assumptions do we make about the way in which the 
world works?’ 
Epistemology Epistemology concerns with what constitutes acceptable 
knowledge in a field of study 
‘What is acceptable knowledge in a particular field of 
study?’ 
Axiology Axiology is a branch of philosophy that studies judgments 
about value. 
‘What roles do our values play in our research choices?’ 
Source: Saunders, Lewis and Thornhill, 2009, p 107 
 
4.2.1 Four major philosophical perspectives 
 
There are four major philosophical perspectives in regards to research in management 
studies which are positivism, realism, interpretivism and pragmatism (Saunders, Lewis and 
Thornhill, 2009). Saunders, Lewis and Thornhill (2009) differentiate all four philosophies 
based on the three dimensions mentioned earlier: ontology, epistemology and axiology 
(Table 4.2).  Additionally, the data collection techniques used for the philosophical 
perspective are also displayed. Johnson and Clark (2006) explain that the business and 
management researchers have to be aware of the philosophical commitments through 
choices of research strategy which have a significant impact to the understanding about the 
research proposed. 
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Table 4.2: Comparison of four research philosophies in management research 
 Positivism Realism Interpretivism Pragmatism 
Ontology:  
The 
researcher’s 
view of the 
nature of 
reality or 
being 
External, objective 
and independent of 
social actors 
Is objective. Exists 
independently of 
human thoughts and 
beliefs or knowledge 
of their existence 
(realist), but is 
interpreted through 
social conditioning 
(critical realist) 
Socially 
constructed, 
subjective, may 
change, multiple 
External, multiple, 
view chosen to best 
enable answering 
of research 
question 
Epistemology: 
The 
researcher’s 
view 
regarding 
what 
constitutes 
acceptable 
knowledge 
Only observable 
phenomena can 
provide credible 
data, facts. Focus 
on causality and 
law like 
generalizations, 
reducing 
phenomena to 
simplest elements 
Observable 
phenomena provide 
credible data, facts. 
Insufficient data 
means inaccuracies in 
sensations (direct 
realism). 
Alternatively, 
phenomena create 
sensations which 
are open to 
misinterpretation 
(Critical realism). 
Focus on explaining 
within a context 
or contexts 
Subjective 
meanings and 
social phenomena. 
Focus 
upon the details 
of situation, a 
reality behind 
these details, 
subjective 
meanings 
motivating actions 
Either or both 
observable 
phenomena and 
subjective 
meanings can 
provide acceptable 
knowledge 
dependent upon the 
research question. 
Focus on practical 
applied research, 
integrating different 
perspectives to help 
interpret the data 
Axiology:  
The 
researcher’s 
view of the 
role of values 
in research 
Research is 
undertaken in a 
value-free way, 
the researcher is 
independent of the 
data and maintains 
an objective stance 
Research is value 
laden; the researcher 
is biased by 
worldviews, cultural 
experiences and 
upbringing. These 
will impact on the 
research 
Research is value 
bound, the 
researcher is part 
of what is being 
researched, cannot 
be separated and so 
will be subjective 
Values play a large 
role in interpreting 
results, the 
researcher adopting 
both objective and 
subjective points of 
view 
Data 
collection 
techniques 
most 
often used 
Highly structured, 
large samples, 
measurement, 
quantitative, but 
can use qualitative 
Methods chosen 
must fit the subject 
matter, quantitative 
or qualitative 
Small samples, 
in-depth 
investigations, 
qualitative 
Mixed or multiple 
method designs, 
quantitative and 
qualitative 
Source: Saunders, Lewis and Thornhill, 2009, p. 108 
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The next section will briefly introduce the four philosophical perspectives; positivism, 
realism, interpretivism and pragmatism. The understanding of all four perspectives can 
lead to the choices of perspective utilised in this study.  
 
4.2.1.1 Positivism 
 
Positivism has a long tradition in the history of natural sciences with well-known 
philosophers and scientists like Locke, Decartes or Galileo (Oates, 2006). A central tenet 
of positivism is that the researchers can take a ‘scientific’ perspective when observing 
social behaviour, with an objective analysis possible (Travers, 2001).  Moore (2010, p. 
123-124) states that: 
 
‘Positivism assumes that scientific knowledge is the highest form of knowledge, and 
that scientific knowledge comes from studying directly observable and measurable 
events. According to positivism, then, the world consists of laws and principles that 
are discovered through direct observation. If we do not know enough about some 
aspect of nature, we must study, measure, and otherwise directly observe our 
subject matter more closely. Indeed, if we cannot do so, we must assume that the 
purported subject matter does not even exist. Moreover, scientific knowledge has 
the degree of certainty necessary to be regarded as foundational, for example, as a 
basis for structuring society and thereby improving it.’ 
 
Hirschheim (1992) considers that positivism has a five-point doctrine: 
 
 The unity of the scientific method – which means that the accepted approach for 
knowledge acquisition is valid for any form of inquiry and any research domain; 
 The aim to find regularities and causal relationships among the elements of the 
study; 
 The conviction that only experience can provide valid data; 
 The assumption that science and its processes are value-free. Science transcends all 
cultural and social beliefs held by the scientist; 
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 The belief that logic and, more generally, mathematics provide the foundations of 
science. They provide a universal language and a formal basis for quantitative 
analysis. 
 
In behavioural science, the positivist conceives that human behaviours can be explained 
and predicted in terms of cause and effect (May, 1997). The principal of the positivist 
method consists of observation, experiments and survey techniques, and often involves a 
complicated statistical analysis in order to generate the findings and to test hypothesis 
empirically (Schiffman and Kanuk, 2009). 
 
4.2.1.2 Realism 
 
The essence of realism is that what the senses show us as reality, that objects have an 
existence in the independence of the human mind. There are two types of realism; direct 
realism and critical realism. According to Saunders, Lewis and Thornhill (2009), ‘direct 
realists say that what you see is what you get: what we experience through our senses 
portrays the world accurately; and critical realists argue that what we experience are 
sensations, the images of the things in the real world nit the things directly.’ Chia (2002) 
indicates that realism is a philosophy that take the view of researching from different angles 
and at multiple levels which all contribute to the understanding since reality can exist at 
multiple levels.  
 
4.2.1.3 Interpretivism 
 
The interpretivism is a contrast from positivism where it tends to view the world in quite a 
different manner, requiring a different response from researchers. Bryman and Bell (2007) 
states that the interpretivists view that the subject matter of the social sciences is 
fundamentally different from that of the natural sciences. The study of the social world 
therefore requires a different logic of research procedure. 
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Blaikie (1993) synthesises the underlying purpose of an interpretive approach to social 
enquiry by saying: 
 
‘the major task of interpretive social science is to discover why people do what they 
do by uncovering the largely tacit, mutual knowledge, the symbolic meanings, 
intentions and rules, which provide the orientations for their actions.’ 
 
The methodology applied for interpretivism is hermeneutic where the individual 
construction is elicited and refined hermeneutically, with the aim of generating 
constructions on which there is substantial consensus (Wyssusek, Schwartz and Kremberg, 
2002). 
 
4.2.1.4 Pragmatism 
 
Pragmatism is generally regarded as the philosophical partner for the mixed methods 
approach. Tashakkori and Teddlie (2003) mentioned that the pragmatists believe that either 
quantitative or qualitative methods are useful. Pragmatists believe that research may falls 
within inductive and/or deductive research cycle (Tashakkori and Teddlie, 2003). Further 
discussion of Pragmatism is presented in section 4.2.2. 
 
4.2.2 Research paradigm consideration 
 
The mixed method approach was chosen to carry out this study (further discussion in 
section 4.3). The term mixed method refers to the use of two or more methods in a research 
yielding both quantitative and qualitative methods (Teddlie and Tashakkori, 2009; 
Creswell and Plano, 2011).  
 
Researchers including Morgan (2007), Feilzer (2010), Johnson and Onwuegbuzie (2004), 
Maxcy (2003) and Tashakkori and Teddlie (1998) have supported pragmatism as a stance 
for mixed methods research. It is oriented towards solving practical problem in the real 
world (Feilzer, 2010).  There two major characteristics proposed by Tashakkori and 
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Teddlie (2003) which are, the rejection of dogmatic either-or choice between constructivist 
and post-positivist and the search for practical answers to questions that intrigue 
investigators. The debate was termed by Tashakkori and Teddlie (1998) as ‘Paradigm 
Wars’ which commenced with a challenge to the dominance of the mono method era during 
the 1960s and resulted in the emergence of a mixed methods and later in the 1990s of the 
mixed method era. For pragmatists such as Tashakkori and Teddlie (1998), the current 
position of the ‘Paradigm Wars’ debate has been largely resolved by using the pragmatic 
paradigm in the mixed method approach. 
  
Johnson and Onwuegbuzie (2004) summarise the philosophical position of mixed method 
researchers when they make the following assertion: 
 
‘We agree with others in the mixed methods research movement that consideration 
and discussion of pragmatism by research methodologists and empirical 
researchers will be productive because it offers an immediate and useful middle 
position philosophically and methodologically; it offers a practical and out-come 
oriented method of inquiry that is based on action and the elimination of doubt; 
and it offers a method for selecting methodological mixes that can help researchers 
better answer many of their research questions.’ 
 
4.2.3 Research approach: deductive approach 
  
Saunders, Lewis and Thornhill (2009) have clarified two types of approached for academic 
research which are inductive and deductive approaches. Deductive research approach is 
the underpinning research approach for this study. According to Saunders, Lewis and 
Thornhill (2009), the deductive approach involves the development of a theory that is 
subjected to a rigorous test. Crowther and Lancaster (2008) mention that deductive 
approach is a set of techniques adopted in order to apply, test or assess the validity of any 
theories or hypotheses. The process of deduction is outlined in Figure 4.1. 
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Figure 4.1: The process of deduction  
Source: Bryman and Bell, 2007, p. 11 
 
 
For further understanding, the process of deduction by Bryman and Bell (2007) was 
matched with Robson (2002) explanation of deductive stages. Robson (2002) as cited in 
Saunders, Lewis and Thornhill (2009) lists five sequential stages through which the 
deductive research will progress: 
 
1. Deducting a hypothesis (a testable proposition about the relationship between 
two or more concepts or variables) from the theory (step 1: theory); 
2. Expressing the hypothesis in operational terms (that is, indicating exactly how 
the concepts or variables are to be measured), which propose a relationship 
between two specific concepts or variables (step 2: hypothesis); 
3. Testing this operational hypothesis (step 3 and 4: data collection and findings); 
4. Examining the specific outcome of the inquiry (it will either tend to confirm the 
theory or indicate the need for its modification) (step 5: hypothesis confirmed 
or rejected); 
5. If necessary, modifying the theory in the light of the findings (step 6: revision 
of theory) 
1. Theory 
2. Hypothesis
3. Data collection
4. Findings
5. Hyphothesis confirmed of rejected
6. Revision of theory
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Having understood the process and stages of deductive approach, this study adapts this 
approach as the underlying structure of the research. Using this approach, the outcome of 
the research is to confirm the theoretical framework proposed earlier and furthermore 
understand the phenomena. 
 
4.3 Overview of the mixed method approach 
 
The mixed method is an emerging area with a growing amount of interest across several 
discipline areas and it has been particularly popular in the areas of applied social research 
(Bazeley, 2003). A number of authorities have emerged to become mixed methodology 
researchers and theorists (Creswell, 2014; Mertens, 2005; Tashakkori and Teddlie, 2003).  
 
This research study uses the mixed method approach. Both quantitative and qualitative 
methods of data collection were needed because of the benefits that can be gained through 
combining the two techniques within a research method. The advantages include the 
opportunity of developing or extending the theory and testing its application, and also 
enhancing both the quantitative and qualitative output (Bryman, 1988; Teddlie and 
Tashakkori, 2009). Bryman (2001) also supports a joint pursuit of qualitative and 
quantitative research to provide a more complete picture of a phenomenon, indicating that 
the joint approach draws on the relevant strengths of each method.  Taylor, Richardson, 
Yeo, Marsh, Trobe and Pilkington (2004) described the quantitative data as data in 
numerical form, often derived from questionnaires or structured interviews, while 
qualitative data is descriptive data from observations or interviews.  
 
The separation of methodologies into qualitative and quantitative forms is a common 
distinction. Mingers (2001) states that the inclination has been to link the quantitative 
methods with natural science (positivist) and qualitative methods with social science 
(interpretivist). This simple distinction has roused much debate concerning its accuracy 
and validity. On the latter point, there is a view within social science research that the two 
are in fact equally informative (Bryman, 2001). 
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The nature of this study is grounded in the field of mixed method research. Mixed method 
design is defined by Morse (2003) as: 
 
‘Study that incorporate of qualitative and quantitative strategies within a single 
project that may have either a qualitative or quantitative theoretical drive. The 
“imported” strategies are supplemental to the major or core method and serve to 
enlighten or provide clues that are followed up within the core method.’ 
 
Tashakkori and Teddlie (1998) state that the main advantages of using the mixed method 
are that it is a way of seeking to validate data and results by combining a range of data 
sources, methods or observers; creativity is all about discovering fresh paradoxical factors 
that stimulate further work; and the expansion is widening the scope of the study to take in 
contextual aspects of the situation. Morse (2003) stressed on this by applying mixed 
methods in a research program when a series of projects are interrelated within a broad 
topic and design, and subsequently, the overall research problem may be solved more 
easily. 
 
The researcher has chosen to conduct and apply the mixed method to this study. Mixed 
methodologies constitute an emerging area with a growing amount of interest across 
several discipline areas and they have been particularly popular in the areas of applied 
social research and evaluation (Bazeley, 2003). 
 
In order to choose the appropriate mixed method design, there are four key decisions 
involved. Teddlie and Tashakkori (2009) introduce the term ‘strand’ which is defined as: 
 
‘A component of a study that encompasses the basic process of conducting 
quantitative or qualitative research: posing a question, collecting data, analysing 
data, and interpreting results based on that data.’ 
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The four key decisions involved in choosing an appropriate mixed methods design to be 
used in the study decisions are: 
 
1. The level of interaction between the strands. 
2. The relative priority of the strands. 
3. The timing of the strands. 
4. The procedures for mixing the strands. 
 
4.3.1 Exploratory sequential design 
 
The exploratory sequential design is the specific mixed methods design that deployed by 
this study. The purpose of this two-phase, exploratory mixed methods study is to explore 
participants’ views with the intention of using the information to validate the construct 
developed based on the literature and past researches, investigate new construct to be 
included in this study and refine the questionnaire. The design begins with the exploration 
of the phenomenon and the discovery of an emergent framework (Creswell & Clark, 2007). 
Using the sequential procedures, the researcher seeks to elaborate on or expand the findings 
of one method with another method (Creswell, 2014). Themes from the qualitative data 
were used to assist in the revision of the constructs prior to Study 2. The sequential 
exploratory mixed methods design provides the researcher with the opportunity to explore 
previously developed constructs (Creswell & Clark, 2011). Additionally, the data gathered 
in the qualitative phase facilitate the development of the factors, instruments and 
hypotheses of this study. 
 
 
 
 
 
 
Figure 4.2: Exploratory sequential design 
Source: Creswell and Plano, 2011, p. 86 
Qualitative Data 
Collection and 
Analysis 
Builds to 
Quantitative 
Data Collection 
and Analysis 
Interpretation 
The exploratory sequential design 
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4.4 Study 1 (Qualitative Study) 
 
This section details the methodology used for the qualitative part of the study. Qualitative 
tools allow for a richer data field by not limiting the interpretation of the indices and criteria 
to a predetermined set of variables, but rather allow for the definition of the causes and 
consequences of variables to be defined in the terms of the respondents themselves. The 
researcher conducted the qualitative pre-study interviews of the selected companies to 
obtain as much information and data as possible to be included in the questionnaire survey 
to be held later. This research was conducted using semi-structured interview questions. 
The interviews were carried out to discover key issues of the study. The objective was to 
validate existing variables and determine more variables to be incorporated into a choice-
based survey questionnaire. 
 
4.4.1 Interview participants 
 
The participants were company decision makers from six Malaysian manufacturing SMEs. 
The participants consist of Project Manager, Operation Manager, Managing Director, 
Managers and Chief Executive Officer. A letter containing the Semi-Structured Interview 
Protocol and RMIT University Consent Form as shown in Appendix C and D was 
presented to the interviewees before the interview started. The letter explain the general 
research topic, interview guide, interview questions, and the RMIT University ethics 
requirement. 
 
4.4.2 Data collection procedures 
 
The qualitative data for this study was collected through semi structured interviews to 
facilitate participants’ ability to express their viewpoints more openly than may be the case 
with more structured interview situations (Flick, 2014).  
 
Semi structured interviews were conducted in January 2010 as part of the exploratory stage 
of this research project. The relative importance factors and general parameters for the 
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study were identified in the semi structured interviews. The semi structured interviews led 
the researcher to a greater understanding of the important factors and assisted in the 
development of the research hypotheses. The semi structured interview was also important 
to discover other issues that may be related to the study. 
 
The list of Malaysian manufacturing companies was obtained from the Federal Malaysian 
Manufacturing (FMM) companies list. There were around 1500 companies on the list but 
not all provided direct email addresses of the decision makers. The direct email addresses 
that were available were sorted and emails were sent to 100 randomly selected companies 
from the list. Of 100 emails sent, only eight responded and they agreed to be interviewed.  
The potential participants were contacted again by email to get confirmation of their 
agreement to the interview and to set the interview date.  
 
A few weeks before the interview session, the respondents who had agreed to participate 
in the interviews were contacted via telephone to confirm their participation. From eight 
responses, only seven confirmed the date and the other one needed to be contacted again a 
day before the arranged date in case they had other engagements. Out of respect for the 
participants time and schedule, when making interview appointments the researcher 
offered to meet them at any time during January or February 2010 that suited their schedule 
and at their own convenience. By the end of the visit to Malaysia, only six respondents had 
been interviewed.  
 
The researcher visited the participants’ companies in Malaysia and interviewed the 
decision makers in each company to get initial ideas and data for further research. The 
interviews were conducted face-to-face and digitally recorded. Using a high quality digital 
voice recorder enabled the researcher to capture the interviews in entirety even though one 
of the interviews was conducted in a very noisy café. The interviews were conducted in 
English and Malay language. Prior to the interview session, the study was outlined more 
formally to the participants, with confidentiality and anonymity confirmed and an 
assurance that they were free to choose not to answer any question. The participants then 
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signed a consent form and gave the permission for the interview to be digitally recorded. 
Each interview lasted approximately 40 minutes to 1 hour.  
 
The semi structured interview was a challenge to organize. In order to have a face–to-face 
session with the interviewees, the researcher had set up the meeting date in advance. The 
travelling from Australia to Malaysia had to be well prepared and planned because of the 
time constraints. By the end of two months in Malaysia, the researcher had only managed 
to get six interviews completed out of the eight that had been planned earlier. The small 
number of participant is due to the time and financial constraint of the researcher to 
organize the interviews with Malaysia manufacturing SMEs.  
 
4.4.3 Data analysis 
 
4.4.3.1 Thematic analysis 
 
Thematic analysis can be essentialist or realist method, which reports experiences, 
meanings and the reality of participations, or it can be a constructionist method, which 
examines the ways in which events, realities, meanings, experiences and so on are effects 
of a range of discourses operating within the society (Braun and Clarke, 2006). The 
definition of thematic analysis by Braun and Clarke (2006) is the way of identifying, 
analysing and reporting themes or patterns from data. The reason of choosing the thematic 
analysis is because of the manner of the analytic tool as being reconcilable with any 
theoretical framework (Braun and Clarke, 2006). According to Morse and Field (1995), 
thematic analysis helps researchers to focus on the core meaning of the data which is 
performed by means of defining certain themes and analysing them. 
 
Braun and Clarke (2006) six steps of analyses were adopted for Study 1 of this research. 
Table 4.3 summaries the phases of analysis used in Study 1, and is based on the table 
developed by Braun and Clarke (2006). 
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Table 4.3: Phases of thematic analysis 
Phase Description of the process 
Becoming familiar with the data Reading and re-reading the data, noting initial 
observations, thoughts and ideas. 
Generating initial codes Coding interesting features of the data in a systematic 
fashion across entire data set. 
Searching for themes Collating codes into potential themes, generating all 
data relevant to each potential theme. 
Reviewing themes Checking themes back against individual transcripts 
and entire data set, creating a thematic ‘map’ (chart) 
of the analysis. 
Refining the thematic map Scrutinizing previous stages to ensure that the map 
provided an explanatory framework consistent with 
the text. Further review, clarification and refinement 
of the ‘map’ (chart). 
Writing the analysis Selecting examples from the data to illustrate themes 
and respond to research questions, analysing and 
interpreting results by referring back to the research 
questions, the literature and framework. 
Source: Braun and Clarke, 2006 p. 16 
 
Prior to the analysis phases conducted in this study, the researcher had separately 
transcribed all six audio taped interviews. The duration of each interview is from 40 
minutes to 1 hour. The data was then organised and prepared for the analysis. The data 
transcription process took about a week to complete.  
 
The first step, the researcher became familiar with the transcribed data collected from the 
interviews. The interview transcripts were read and re-read by the researcher to gain an 
awareness of the general ideas proposed by the interviewees. In the second and third phase, 
the researcher aims to raise the arising sub-categories, categories and to finalise the theme 
for the study. At first, the researcher applied the initial codes of the six transcribed 
documents. The data was coded by segmenting sentences into sub-categories. The 
researcher was guided by the conceptual framework in order to identify the sub-categories 
for this study. Additionally, the data and issues arising from the transcribed data were taken 
into consideration to be analysed further. The relevant findings were incorporate into the 
study to be further analysed in Study 2. The fourth stage was to arrange the specific pieces 
of data that have been indexed into a chart. The data from the original textual context were 
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placed in a chart of themes and categories for the purpose of reporting the research. The 
fifth step is crucial to ensure that the chart of themes is consistent and that it reflects the 
data obtained and also that it is consistent with all the relevant texts. To undertake this 
stage, the chart was reviewed, clarified and refined. All thematic categories and 
subcategories in the revised thematic chart were defined and further refined by clarifying 
their essence with regards to the data set. In the last stage, the thematic chart was 
intentionally compared to the conceptual framework for similarities and differences. Then, 
the researcher explained and interpreted the chart that contained the sub-categories, 
categories and themes. The findings were matched with the initial framework. New 
(themes new to the study) that have arisen were interpreted and incorporated into the 
framework. 
 
4.5 Study 2 (Quantitative Study) 
 
This section presented the methodology used for the quantitative part of the research. The 
quantitative survey design provides a quantitative or numeric description of trends, 
attitudes, or opinions of a population by studying a sample of that population and with the 
sample results, the researcher generalizes or makes claims about the population (Creswell, 
2014). 
 
The first step of the quantitative methodology is to design a survey instrument to collect 
data related to the main constructs. The researcher developed the constructs of the study 
by reviewing the literature and a similar scale was used in this study. The next step was to 
identify the potential respondents and to select the data collection method as presented in 
the following sections. The questionnaire for this study was given to a sample number of 
companies from the Malaysian manufacturing SMEs in order the gauge the relevant 
information required to achieve the research objectives.  
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4.5.1 Questionnaire and Measurements 
 
4.5.1.1 Questionnaire development 
 
A questionnaire was designed to gather empirical data from the respondents. In this thesis, 
the measurement instruments were developed into 4 sections (Appendix F).  
 
The details of each section included in the questionnaire are as follows: 
 
 Introduction section that states the information of the study that included the RMIT 
logo, purpose of the questionnaire, research aim, important, time to complete, 
benefits for the respondents, contact detail and title of the study (Appendix G). 
 
 Section A: The first part of the instrument consists of 20 items on ‘Stages of New 
Industrial Manufacturing Technology Decision Processes’. The respondents were 
also advised that ‘New’ means any new technology to their company. The stages 
consist of ‘Knowledge’, ‘Persuasion’, ‘Decision’, ‘Implementation’ and 
‘Confirmation’. 
 
 Section B: This section includes 67 items which are segmented by 3 major factors. 
The 3 factors were ‘Technology attributes’, ‘External environment’ and 
‘Organization culture’. All the constructs utilize a 5-point Likert scale which ranges 
from ‘strongly agree to strongly disagree’.  
- The technology attributes factor consists of 23 items.  
- The external environment factor consists of 16 items. 
- The organizational factor consists of 28 items. 
 
 Section C: This part includes the respondents’ experiences and understanding of 
the technology adoption decision. There were four relevant questions to be 
answered regarding the last time that technology was adopted, the importance of 
technology in their company, where do they adopt the technology and is there any 
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assistance from the Malaysian Government for one to get involved in technology 
adoption. 
 
 Section D: This section consists of the respondent’s and company’s information. 
The respondent’s position in the company, also their responsibility regarding 
technology decision was asked. Next the company’s number of employees, years 
of operation and company’s sector were enquired.  
 
 At the end of the questionnaire, the respondents were thanked because of their 
cooperation and support. The contact detail of the researcher was again mentioned. 
(Appendix H). 
 
4.5.1.2 Instrumentation and measurement development 
 
The survey instrument of this research was developed and modified from existing 
instruments that were based on (a) Diffusion of Innovation (DOI); stages of innovation 
decision and technology attributes, Organization Culture Assessment Instruments (OCAI), 
and environmental dynamism, complexity and hostility. The details of where the 
instruments originated from and which hypothesis address by each instruments is shown 
in Table 4.4 of Questionnaire matrix. 
 
The five-point Likert scales were applied to assess responses to the items used in testing 
the conceptual framework. The Likert scales were only applied in Section A (dependent 
variables) and Section B (independent variables). Questions associated with the 
participating organization and demographics of the main informants were also included in 
the survey instruments (Section D). Section C presented the respondent’s experienced and 
understanding of technology adoption. The items used to measure stages of the technology 
decision process is shown in Appendix I. Sequentially, Table 4.4 presents the thorough 
summary of the questionnaire matrix with items to measure the factors influence 
technology adoption decision.    
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Table 4.4: Questionnaire matrix 
 
Research Objective: 
To identify and validate factors impact the technology decision in Malaysian manufacturing companies.  
 
Test: 
1. Factor analysis that include principal component analysis with varimax rotation, scree plot of Eigenvalues, Keiser-Meyer-Olkin (KMO) 
measures. 
2. Assessment of measurements scales that include reliability testing using Cronbach alpha.  
3. Hypothesis testing that includes multiple regression analysis. 
 
Source Scales Cronbach 
Alpha 
Hypothesis (H) Survey Questions 
Technology attributes  
(Rogers, 1962 & 
Moore and Benbasat, 
1991) 
 
Independent 
variable 
 
Compatibility 
4 items 
(5 scales) 
0.855 H1b. Compatibility has a 
significant relationship 
with technology decision 
process 
Q1. New industrial manufacturing technology match well with 
organization’s culture. 
 
Q2. New industrial manufacturing technology is compatible with 
existing system of conducting organization’s operation. 
 
Q3. New industrial manufacturing technology is fit with current 
operational practices. 
 
Q4. New industrial manufacturing technology is compatible with 
the external environment of our organization. 
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Technology attributes  
(Rogers, 1962 & 
Moore and Benbasat, 
1991) 
 
Independent 
variable 
 
Relative advantage 
4 items 
(5 scales) 
0.920 H1a. 
Relative advantage has a 
significant relationship 
with the initiation stage 
of technology decision 
process 
Q5. New industrial manufacturing technology meets our financial 
investment criteria. 
 
Q6. New industrial manufacturing technology can improve 
product quality. 
 
Q7. New industrial manufacturing technology would lead to direct 
benefits (e.g. cut costs, increase productivity, cut turnaround time). 
 
Q8. New industrial manufacturing technology advantages are 
sufficient for us to consider using it. 
 
Technology attributes  
(Rogers, 1962 & 
Moore and Benbasat, 
1991) 
 
Independent 
variable 
 
Complexity 
4 items 
(5 scales) 
0.939 H1c. Complexity has a 
significant relationship 
with the initiation stage 
of technology decision 
process 
Q9. New industrial manufacturing technology is easy to learn by 
our employees. 
 
Q10. New industrial manufacturing technology usage is 
understandable. 
 
Q11. New industrial manufacturing technology adoption process is 
not complex. 
 
Q12. Learning to operate industrial manufacturing technology is 
easy. 
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Technology attributes  
(Rogers, 1962 & 
Moore and Benbasat, 
1991) 
 
Independent 
variable 
 
Trialability 
4 items 
(5 scales) 
0.853 H1e. Trialability has a 
significant relationship 
with the initiation stage 
of technology decision 
process 
Q13. New industrial manufacturing technology is able to be use 
long enough on a trial basis. 
 
Q14. New industrial manufacturing technology usage can be 
tested before implemented into organization’s operation. 
 
Q15. New industrial manufacturing technology operating 
instructions can be study before implemented into organization’s 
operation. 
 
Q16. New industrial manufacturing technology provider gives a 
chance to use the technology on a trial basis. 
 
Technology attributes  
(Rogers, 1962 & 
Moore and Benbasat, 
1991) 
 
Independent 
variable 
 
Observability 
4 items 
(5 scales) 
0.903 H1d. Observability has a 
significant relationship 
with the initiation stage 
of technology decision 
process 
Q17. New industrial manufacturing technology benefits are 
apparent 
 
Q18. New industrial manufacturing technology results of usage 
are easy to tell to others. 
 
Q19. New industrial manufacturing technology consequences of 
using can easily explain to others. 
 
Q20. I have seen the technology being used in other organizations’ 
operation. 
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Cost of innovation 
(Ramamurthy, 1990) 
 
Independent 
variable 
 
Cost 
3 items 
(5 scales) 
0.902 H1f. Cost has a 
significant relationship 
with the initiation stage 
of technology decision 
process 
Q21. New industrial manufacturing technology is expensive to 
acquire. 
 
Q22. New industrial manufacturing technology is expensive to 
maintain. 
 
Q23. New industrial manufacturing technology consumes a larger 
share of the available financial resources. 
 
External environment 
domain 
(Ramamurthy, 1990) 
 
 
Independent 
variable 
 
Environment 
dynamism 
5 items 
(5 scales) 
0.902 H3a. Environmental 
dynamism has a 
significant relationship 
with the initiation stage 
of the technology 
decision process 
Q24. Predicting the changes in customer demand and tastes was 
not difficult. 
 
Q25. Predicting the changes in competitors’ actions was not 
difficult. 
 
Q26. Predicting the technological changes required to meet the 
product requirements was not difficult. 
 
Q27. Predicting the changes in our suppliers’ actions was not 
difficult. 
 
Q28. We receive early advice of the action of government. 
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External environment 
domain 
(Ramamurthy, 1990) 
 
Independent 
variable 
 
Environment 
complexity 
6 items 
(5 scales) 
0.905 H3b. Environmental 
complexity has a 
significant relationship 
with the initiation stage 
of the technology 
decision process 
Q29. We have a large number of competitors. 
 
Q30. There is a wide variety of competition. 
 
Q31. We have to deal with a large number of customers. 
 
Q32. Our customers are diverse in their needs. 
 
Q33. We do not have to deal with a large number of suppliers. 
 
Q34. Our suppliers are similar to one another. 
 
External environment 
domain 
(Ramamurthy, 1990) 
 
Independent 
variable 
 
Environment hostility 
5 items 
(5 scales) 
0.981 H3c. Environmental 
hostility has a significant 
relationship with the 
initiation stage of the 
technology decision 
process 
Q35. A shrinking market has been a threat for the organization’s 
survival. 
 
Q36. Shortage in input resources posed challenges to the 
organization’s existent. 
 
Q37. Competition in the form of quality of product is a threat to 
our existent. 
 
Q38. Price competition is a matter of concern. 
 
Q39. Changes in government regulations are capable of forcing us 
out of business. 
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Organizational 
Culture Assessment 
Instrument - OCAI 
(Cameroon & Quinn, 
1999) 
 
Independent 
variable 
 
Group culture 
6 items 
(5 scales) 
0.883 H2a. Group (clan) culture 
has a significant 
relationship with the 
initiation stage of 
technology decision 
process 
Q40. Our organization is like an extended family. 
 
Q44. People in our organization share a lot of themselves. 
 
Q48. In our organization open discussions about work-related 
topics are typical. 
 
Q52. The leadership in our organization is mentoring. 
 
Q56. The glue that holds our organization together is mutual trust. 
 
Q60. Important for our organization is shared decision making. 
 
Organizational 
Culture Assessment 
Instrument - OCAI 
(Cameroon & Quinn, 
1999) 
 
Independent 
variable 
 
Adhocracy culture 
6 items 
(5 scales) 
0.963 H2b. Adhocracy culture 
has a significant 
relationship with the 
initiation stage of 
technology decision 
process 
Q41. Our organization is a dynamic place. 
 
Q45. People in our organization exploit innovative opportunities. 
 
Q49. In our organization people are willing to take risks. 
 
Q53. The leadership in our organization is entrepreneurial. 
 
Q57. The glue that holds our organization together is commitment 
to innovation. 
 
Q61. Important for our organization is being open to new 
challenges. 
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Organizational 
Culture Assessment 
Instrument - OCAI 
(Cameroon & Quinn, 
1999) 
 
Independent 
variable 
 
Hierarchy culture 
6 items 
(5 scales) 
0.822 H2c. Hierarchy culture 
has a significant 
relationship with the 
initiation stage of 
technology decision 
process 
Q42. Our organization is a structured place. 
 
Q46. People in our organization communicate according to chain 
of command model. 
 
Q50. In our organization formal rules are valued. 
 
Q54. The leadership in our organization is controlled with formal 
procedures. 
 
Q58. The glue that holds our organization together is bureaucratic 
procedures. 
 
Q62. Important for our organization is stability. 
 
Organizational 
Culture Assessment 
Instrument - OCAI 
(Cameroon & Quinn, 
1999) 
 
Independent 
variable 
 
Market culture 
6 items 
(5 scales) 
0.826 H2d. Market culture has 
a significant relationship 
with the initiation stage 
of technology decision 
process 
Q43. Our organization is an achievement-oriented place. 
 
Q47. People in our organization are expected to be competitive. 
 
Q51. In our organization people focus on individual achievements. 
 
Q55. The leadership in our organization is profit-oriented. 
 
Q59. The glue that holds our organization together is 
accomplishing short-term goals. 
 
Q63. Important for our organization is high productivity. 
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Top management 
support 
(Yap, Thong & 
Raman, 1994) 
 
Independent 
variable 
 
Top management 
support 
4 items 
(5 scales) 
0.894 H2e. Top management 
support has a significant 
relationship with the 
initiation stage of 
technology decision 
process 
Q64. Top management is interested in the use of new industrial 
manufacturing technology. 
 
Q65. Top management is supportive of the use of new industrial 
manufacturing technology in the production operation. 
 
Q66. Our business has clear vision on industrial manufacturing 
technology. 
 
Q67. Our vision of industrial manufacturing technology is widely 
communicated and understood throughout the organization. 
 
 
Test: 
1. Assessment of measurements scales that include reliability testing using Cronbach alpha.  
2. Factor analysis that include principal component analysis with varimax rotation, scree plot of Eigenvalues, Keiser-Meyer-Olkin (KMO) 
measures. 
3. Factor score were used for multiple regression. 
 
Literature Review Scales Cronbach 
Alpha 
Survey Questions 
Stages of technology 
decision process 
(Rogers, 1962) 
 
Dependent variable 
 
Knowledge 
4 items 
(5 scales) 
0.883 Q1. We know what new technology is to be adopted  
 
Q2. We understand how new technology functions 
 
Q3. We research to find the new technology  
 
Q4. We know step by step the way to introduce new technology  
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Stages of technology 
decision process 
(Rogers, 1962) 
 
Dependent variable 
 
Persuasion 
4 items 
(5 scales) 
0.765 Q5. We plan how new technology might be implemented in our operation 
 
Q6. We considered the advantages and disadvantages of new technology. 
 
Q7. We supported using new technology in our operation before the previous technology 
became redundant 
 
Q8. We considered to learn the new technology application 
 
Stages of technology 
decision process 
(Rogers, 1962) 
 
Dependent variable 
 
Decision 
4 items 
(5 scales) 
0.796 Q9. We intend to use new technology in our operations 
 
Q10. If there is a need to increase the operations, we would adopt new technology 
 
Q11. We evaluated new technology to incorporate into our operations  
 
Q12. We have secured funding to adopt new technology  
 
Stages of technology 
decision process 
(Rogers, 1962) 
 
Dependent variable 
 
Implementation 
4 items 
(5 scales) 
0.818 Q13. New technology is being used in organization’s operations 
 
Q14. We know how to operate new technology  
 
Q15. Use of new technology is a regular practice in our organization 
 
Q16. We have secured technical assistance from the technology provider to effectively 
implement new technology 
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Stages of technology 
decision process 
(Rogers, 1962) 
 
Dependent variable 
 
Confirmation 
4 items 
(5 scales) 
0.872 Q17. Increased production reinforced the decision to use new technology  
 
Q18. The need to improve our operation strengthened the decision to use new technology 
 
Q19. Consistency of instruction in use of new technology has caused us to adopt the 
technology  
 
Q20. We have integrated new technology into our operations 
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4.5.2 Survey Questionnaire 
 
4.5.2.1 Pilot testing 
 
Prior to the main survey, the instruments were evaluated to achieve several objectives. 
Kitchenham and Pfleeger (2002) suggest that the objective of the pilot study is to check 
that the questionnaire is understandable. 
 
According to Kitchenham and Pfleeger (2002), there are two common approaches to 
evaluate the questionnaire before the main survey is conducted which are focus group or 
pilot study (pre-test). The purpose of the pilot test is to determine if there are any problems 
with the questionnaire by ensuring the clarity of words used in the questionnaire, the 
understandability of sentences used in the questionnaire, to estimate the time required to 
complete the questionnaire by the participants and to address any comments or suggestions 
made by the respondents. 
 
The researcher distributed the draft questionnaire to a selected random sample of Master 
of Business Administration students at RMIT University that have a variety of background 
and knowledge of the issues addressed in this study. A total of nine (9) MBA students 
completed the questionnaire and share their opinions. Moreover, randomly selected 
Malaysian manufacturing SMEs from the Federal Malaysian Manufacturing (FMM) 
companies list were emailed to obtained their comments and suggestions and to view their 
comments of the questionnaire. A total of 30 emails were sent, with only 3 replied. The 
data obtained from the pilot study were summarized in the Table 4.5. 
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Table 4.5: Summarize of data obtained from the pilot study 
Respondent Time completion Difficulty rate Comments/suggestions 
1 18 minutes difficult Please put agree before 
disagree 
2 15 minutes moderate My companies is not a 
manufacturing company and 
most of my the answers are 
neutral 
3 20 minutes difficult - 
4 15 minutes moderate Good survey for Malaysia  
5 18 minutes moderate Probably the instruction to 
save it and email to the author 
can be highlighted 
6 12 minutes moderate - 
7 15 minutes moderate Change negative statements to 
positive statements 
8 15 minutes moderate Use bigger font size 
9 12 minutes moderate If it’s possible, put strongly 
agree (1) and strongly disagree 
(5) 
10 15 minutes moderate - 
11 15 minutes moderate It’s interesting to answer 
directly in the pdf form. It’s 
more convenience. 
12 18 minutes difficult The statements can be 
understandable but because 
I’m not in manufacturing line, 
some I can’t relate to myself. 
 
The questionnaire then was edited in response to the comments and suggestions from pilot 
study: 
 The instructions of procedures to answer the questionnaire which include saving 
and emailing back the questionnaire to the researcher were highlighted. 
 The Likert scale in the questionnaire was change to strongly agree as 1, agree as 2, 
neutral as 3, disagree as 4 and strongly disagree as 5. 
 Some of the negative statements were changed to positive statements, aiming to 
achieve the same objective. 
 Several measurement statements were rephrased to make it easy to understand and 
for them to be precise, without losing the meaning. 
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4.5.2.2 Main data collection procedures 
 
The email questionnaire survey was used to obtain the quantitative data. The questionnaire 
had to be emailed because of geographical constraints: the researcher was based in 
Melbourne, Australia, while the respondents were in Malaysia. An emailed questionnaire 
survey is actually cheaper to administer  when a wide geographical area needs to be covered 
(Bryman and Bell, 2007). It is also quicker to administer when the questionnaire form can 
be sent out to a large number of potential respondents (Bryman and Bell, 2007). The PDF 
questionnaire form is convenient for the respondents to access. Respondents can answer 
directly on the form and they can email it back to the researcher. 
 
The Federal Malaysian Manufacturing (FMM) companies list was again used to attain 
potential respondents for the questionnaire survey. The respondents were contacted 
directly via email with the questionnaire form included as an attachment. The covering 
email stated the importance of the research and it gave simple instructions for answering 
the questions. The questionnaire survey data collection came in three stages. During the 
first stage, 432 emails were sent to the companies using direct email addresses that had 
been sorted earlier. After a month, only 20 had responded to the questionnaire, so the 
researcher sent out polite reminders via email to the 432 potential respondents and 1077 
more emails were sent out to general company email addresses. At this second stage, 73 
emails were returned with completed questionnaire form. As a higher number of responses 
was anticipated, again a kind reminder was sent to the 1077 potential respondents. After 
six months, a total of 176 usable questionnaires had been collected. The response rate was 
11.73%. 
  
At first, the researcher planned to finish the questionnaire data collection in three months. 
Due to the slow response rate by the Malaysian manufacturing companies, the data 
collection was extended to six months and was finished by the end of December 2010.  
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4.5.3 Data analysis 
 
The analysis of this study was conducted using the Predictive Analytics Software (PASW) 
Statistics version 18.0. The data collected earlier was keyed in PASW as preparation for 
data analysis.  
 
Firstly, frequencies analysis is used to justify the respondent profile. The data from Section 
C and Section D in the questionnaire were analysed by the frequencies analysis to obtain 
the characteristics of the respondents. Data of respondents’ position in the company, 
companies’ size, companies’ operation years and companies’ sector were analysed to 
understand the respondents’ profile. Bar chart and pie chat were used to visualize the 
respondents’ profile. Furthermore, the data of last adoption by the company and 
government supports were also analysed. 
 
Then, the factor analysis is often used to reduce the number of variables by identifying a 
small number of factors that explain most of the variance observed in large number of 
variables. Multicollinearity can be a serious problem in estimating how groups of variables 
influence criterion variables (Knapp, 1998). For this study, any items that loads .50 or 
greater on one factor and with no cross-loadings greater that .30 on other factors was 
accepted for further research analysis (Hair, Black, Babin and Anderson, 2010). Principal 
component analysis with Varimax rotation was used in this study to determine the number 
of factors associated with Technology Decision Process, Technology Attributes, 
Organizational Factors (Organization culture and Top management support), and External 
Environment Factors. Varimax rotation yields factors that are uncorrelated, so as to 
minimize the multicollinearity problem (Tucker and MacCallum, 1997) Kaiser-Eigenvalue 
Criterion was used to determine the optimal number of factors used in this study 
(Tabachnick and Fidell, 2013). An Eigenvalue is the sum of the squared loadings of the 
indicators on factor with which the Eigenvalue is associated (Loehlin, 1992).  
 
Then, Conbrach’s alpha values were estimated to examine the data internal consistency 
and reliability. Ideally the Cronbach’s alpha is designed as a measure of internal 
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consistency (George and Mallery, 2003) and measure the reliability of the questionnaire 
between each field. Cronbach’s alpha coefficient scale should load >.7 as the threshold for 
being reliable scale (DeVellis, 2012). (Hinton, McMurray and Brownlow, 2004) have 
suggested four different points of reliability; excellent reliability range (0.90 and above), 
high reliability (0.70 – 0.90), high moderate reliability (0.50 – 0.70), and low reliability 
(0.50 and below).  
 
Next, multiple regression is used to explore the predictive ability of set of independent 
variables on the continuous dependent measure.  According to (Field, 2013), ‘Regression 
analysis enables us to predict future outcomes based on the predictor variables’. The 
coefficient table were looked to find the variables that contributed to the prediction of the 
dependent variables. The beta values (β) were compared to see the level of contribution of 
each independent variable. Sig. Column in coefficient table was checked to observe 
whether the independent variables making the statistically significant contribution to the 
equation. If the Sig. Value is less than 0.05, the variable is making a significant contribution 
to the prediction of the dependent variable and the hypothesis can be accepted. If greater 
than 0.05, it can be conclude as not making a significant contribution to the prediction of 
the dependent variable and the hypothesis should be rejected.  
 
4.6 Ethics Conduct 
 
4.6.1 Ethics Approval 
The process of research has undergo the ethics approval process by following Ethics 
Guideline Procedures outlined by RMIT University in the Ethics Review Process. It is 
crucial to obtain ethics approval for this research. A copy of Ethics Approval is attached in 
Appendix A. 
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Figure 4.3: Research method implementation structure 
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1 
Interpretation of 
quantitative result 
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CHAPTER FIVE: DISCUSSION OF PHILOSOPHY, PROCESS AND FACTORS 
INFLUENCING THE MALAYSIAN MANUFACTURING SMEs’ TECHNOLOGY 
DECISION 
 
5.1 Introduction 
 
This chapter provides findings from the qualitative study which involves semi structured 
interviews with six Malaysian manufacturing SMEs managers. The semi structured 
interview is recognized as a means of extracting a deeper and richer understanding of the 
issues that are being explored Braun and Clarke (2006). Conducting the semi structured 
interviews supplements the information obtained from the literature review. Moreover, the 
key finding of the semi structured interviews is to discover and explore the emerging 
themes from the analysis and responding to the first and second research questions. 
 
This study reveals the relative significance of the proposed factors in predicting the 
adoption decision of technology by Malaysian manufacturing SMEs. This is presented 
based on the theoretical framework which seeks to answer the first and second research 
questions based on three objectives. The objectives are: the reason behind technology 
decision by Malaysian manufacturing SMEs, the process of technology decision and 
factors that influence the technology decision process. The factors uncovered from the 
research findings included the perceived technology attributes, organization factors and 
external environment.  
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5.2 Background of interviewees 
 
The background of the interviewees is represented by the profile of the interviewees and 
their role in technology decision and adoption. Furthermore, the description of the 
companies also is provided.  
 
5.2.1 Interviewees’ profile 
 
The semi structured interviews were conducted to gather relevant data from the executives 
in the industry on the issues highlighted. The data obtained from the interview is of 
importance in understanding the way in which of technology decisions are made in the 
Malaysian manufacturing industry.  
 
The interviews were conducted in Malaysia. The researcher contacted and arranged 
appointments with numbers of respondents. A set of questions were prepared as a guideline 
to ensure data obtained was relevant to the study. However the respondents were given 
freedom to answer and elaborate using their opinion as they wished. The approach taken 
for the interview was that of an open ended nature and structure.  
 
The respondents for the semi structured interviews were the decision makers or those who 
participate in decision making in their company. The significance of having the decision 
makers of the companies as the respondents is to ensure that their answers were based on 
their experiences and knowledge of related decision making.  
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Table 5.1: Interviewees’ profile 
 
Interviewee Interviewee 
Code 
Position Company 
Code 
Types of company Number of 
employees 
Years of 
operation 
Adoption of 
technology 
Interviewee 1 R#1 Project 
Manager 
C1 medium sized 
electronics-based 
manufacturing company 
128 Over 20 
years 
Yes 
Interviewee 2 R#2 Operations 
Director 
C2 medium sized 
electronics 
manufacturing company 
110 15 Yes 
Interviewee 3 R#3 Managing 
Director 
C3 small sized oil and gas 
equipment 
manufacturing company 
12 8 Yes 
Interviewee 4 R#4 Manager C4 small sized food-based 
manufacturing company 
7 5 Yes 
Interviewee 5 R#5 Manager C5 small sized electronics 
company 
10 6 Yes 
Interviewee 6 R#6 Chief 
Executive 
Officer 
C6 medium sized rubber 
and plastic producer 
company 
85 12 Yes 
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5.2.2 Interviewees’ role in technology decision  
 
The interviewees were asked about their role regarding making decisions on technology in 
their company (Table 5.2). It was important to ensure they had the appropriate level of 
knowledge of technology and the authority to make decisions on technological matters. 
   
Table 5.2: Interviewees’ responsibility regarding technology 
Interviewee Responsibility regarding technology 
R#1 decides on certain company projects and technology to use for 
the project 
R#2 decides what technology is to be adopted for company’s 
operations 
R#3 makes decisions on technology after holding discussions with the 
Executive Vice President of the company 
R#4 decides what technology or equipment is to be used in the 
company 
R#5 propose the technology that needs to be adopted to ensure better 
operations after meetings and discussion with all the top 
management or only with the Managing Director.  
R#6 makes the final say of what or which technology should be 
adopted by the company 
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5.2.3 Companies’ profile and technology importance  
 
5.2.3.1 Company C1 (Interviewee’s Code: R#1) 
 
Company C1 is a medium sized Malaysian electronics-based manufacturing company. 
Company C1 is a well-established supplier of security and convenience products to some 
of the world’s major retail and wholesale companies. Company C1 offers specialized 
design, manufacturing, marketing, logistics and customer service. Company C1 is always 
looking for opportunity to adopt new technology to ensure their production line always up-
to-date and efficient.  
 
5.2.3.2 Company C2 (Interviewee’s Code: R#2) 
 
Company C2 is a Malaysian-based medium sized electronics manufacturing company. 
Company C2 operations include grinding, slicing, lapping and polishing processes. 
Company C2 also offers value-added contract manufacturing and engineering services to 
clients across multiple industries. Company C2 finds that adopting technology to their 
manufacturing process can gives benefits to the company. 
 
5.2.3.3 Company C3 (Interviewee’s Code: R#3) 
 
Company C3 is a Malaysian small sized oil and gas equipment manufacturing company. 
Company C3 specializes in alternative technology solutions for its clients, leveraging off 
their network of business alliances to achieve maximum exposure of a particular 
technology and integrating the available products, services and resources to optimize 
solutions that meet its clients’ requirements.  
 
5.2.3.4 Company C4 (Interviewee’s Code: R#4) 
 
Company C4 is a Malaysian small sized food-based manufacturing company. Company 
C4 manufactures ice products (ice block and ice cube) for both business and household 
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purposes. Company C4 prides itself in its technological competence in manufacturing ice 
products. 
 
5.2.3.5 Company C5 (Interviewee’s Code: R#5) 
 
Company C5 is a Malaysian small sized electronics company. Company C5 produces and 
assembles electronic products to be marketed both within and outside Malaysia. 
Technology is important for this company to ensure good quality and better productions. 
 
5.2.3.6 Company C6 (Interviewee’s Code: R#6) 
 
Company C6 is a Malaysian medium sized rubber and plastic producer company. Company 
C6 is a leading worldwide specialist in manufacture and the supply of industrial rubber and 
plastic products. Company C6 emphasizes on quality and reliability that meet customers’ 
specifications. Company C6 commits to the best technology in production that surpasses 
even the international standard. 
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5.3 Emerging themes 
 
The following sections show the detailed discussion of the data themes discovered within 
the research interview data. Analysis of the results revealed that the data pointed to three 
primary areas; importance of new technology, technology decision process and factors 
influence technology decision process. The themes that emerge provide findings to answer 
research question 1 which is: 
 
Research Question 1 
Why are Malaysian manufacturing SMEs involve in technology adoption? 
 
The findings also strengthened the factors from theoretical framework and facilitate the 
researcher to develop the hypotheses of the research. The question is: 
 
Research Question 2 
What are the factors that influence the technology decision process by Malaysian 
manufacturing SMEs? 
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Research Question 1: 
 
Table 5.3: Theme for the importance of new technology to Malaysian manufacturing SMEs 
IMPORTANCE OF NEW TECHNOLOGY 
FIRST ORDER THEMES 
(Sub-Categories) 
SECOND ORDER THEME 
(Categories) 
FINAL THEMES 
(Emerging Themes) 
 Tough and challenge 
 Fast changing  
 Up to date 
 Using new (current) 
technology 
 New way of producing 
 Enhance product line 
 
 Survive 
 
 Survival 
 Competitors’ strategies 
 Same products 
manufactured 
 Competitive environment 
 Be ahead from others 
 
 Competitiveness  
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Research Question 2: 
 
Table 5.4: Themes for the factors that influence technology decisions by Malaysian 
manufacturing SMEs 
FACTORS INFLUENCE TECHNOLOGY DECISION 
FIRST ORDER THEMES 
(Sub-Categories) 
SECOND ORDER THEME 
(Categories) 
FINAL THEMES 
(Emerging Themes) 
 Technology characteristics 
matching 
 Value for money/budget 
 Technology benefits 
 Give advantages to 
operations 
 Increased production/ 
productivity/income/ 
profit/quality 
 Positive changes 
 Give benefits 
 
 Relative advantage  Technology 
attributes 
 Well-suited 
 Appropriate   
 Well-match 
 Match  
 
 Compatibility 
 
 
 User friendly 
 Not difficult to use 
 Easy to operate/use 
 Not burden to user 
 
 Complexity 
 
 
 Test the technology 
 Testing 
 Trial period 
 
 Trialability 
 
 
 
 Well-known  technology 
 Known the effectiveness 
and goodness of it.  
 Has been used by a few 
companies. 
 Research 
 Important to know 
 Already known 
 
 
 Observability 
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 Budget 
 Not too expensive 
 Buying cost 
 Maintenance cost 
 The price 
 Investment 
 Money  
 Expensive 
 
 Perceived cost 
 
 
 Mission of our company as 
a guideline when making 
any decision. 
 Employees also known 
about our mission 
 We are together to build our 
company 
 Share their opinion 
 For any discussion of 
innovation 
 Encourage to share their 
suggestion 
 A structured company 
 Knows roles and do job 
according to job scope 
 Executive Vice President 
will make the final decision 
 Discuss with everybody in 
the company 
 Everybody are very close to 
each other 
 Spirit of teamwork 
 
 Organizational culture 
 
 Organizational 
factors 
 Commitment of top 
managers 
 Involvement of CEO 
 Engagement and 
involvement 
 CEO understand 
 Discuss with Executive 
Vice President 
 Support decision 
 Management team 
acknowledge the decision 
 Co-operation from the team 
 Understand 
 Top management 
support  
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 Support 
 Agreement amongst all the 
top management 
 All the departments 
managers 
 Response from all the 
managers 
 Discuss with Managing 
Director 
 
 Pattern of our customer  
 Customer needs 
 Customer wants 
 Customer demand 
 Customer expectations 
 
 Customer 
 
 External 
environment 
factors 
 Companies that come out 
with the same products 
 Company competitors 
 Stay competitive in the 
market 
 Competitive in the market 
 Observe what others do 
 
 Competitors 
 
 
 Malaysian government 
regulation 
 Malaysian Government 
 Malaysia  
 
 Government regulation 
 
 
 Dealing directly with the 
suppliers 
 Technology provider 
(supplier) 
 Best  technology that the 
supplier can offer 
 The supplier 
 
 Suppliers 
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5.4 Theme 1: Survival 
 
Research Question 1: 
Why are Malaysian manufacturing SMEs involve in technology adoption? 
 
The interviewees were asked why they invested in certain technology in their factory. Is it 
crucial to have certain technology in their businesses? What are their main motives to 
invest in certain technology? Data analysis reveals a common set of understanding on why 
they are involved in technology decision-making. It is crucial that they make the decision 
for their survival in the industry. The interviewees were asked about their principles on 
their decision to invest in certain technology for the companies’ operations. 
 
All of the participants shared a similar view with regard to the importance of new 
technology to be employed in their operations. Two words that mostly came up was 
‘survive’ and ‘competition’. One interviewee (R#1) stated, ‘Business world is very tough 
and challenging. In order to survive in the business world, we have to always be up-to-
date and competitive. If not, we may face problem in the future.’ Another interviewee (R#2) 
shared a similar thought, “Always have to be competitive to survive in this industry.” The 
third interviewee (R#3) viewed the industry as competitive, “There are other people 
(business) who do what we do to (manufacturing the same products). It is very competitive. 
We have to be smart in this industry.” The fourth interviewee (R#4) did not hesitate and 
mention the word ‘to survive’. He then explained, “Technology can always put people 
ahead if we know what to be applied in our operation. This is important to survive in this 
industry”. The fifth interviewee (R#5) mentioned that “It is a competitive environment. 
We have to really be careful when making any decision”. The sixth interviewee (R#6) 
confirmed that the reason they venture into new technology because they want to ensure 
their existence in the market place and that they always produce the best quality of 
products. “We are looking at the best way of doing things which includes the operation and 
production in our company. If there are new technologies that are suitable and should be 
adopted by our company, we will do it. This is very important to make sure we survive and 
ensure we exist in the market.” 
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The interviewees were asked further on their reasons to adopt new technology into their 
companies. Business entities, in their quest to meet the evolving market demand, customer 
and operation requirements, are under the dynamic pressure to evolve alongside the 
technological changes. Interviewees noted these dynamic factors and made comments 
about their action to make decisions on technology. Interviewees suggested that they 
should always be aware of the operations’ need as they continue to face externally changing 
forces. The interviewees provided the following comments: 
 
R#1: “We are trying to enhance our product line. Enhance our product line means 
giving benefits to our customer.” 
 
R#2: “If technology enhances our operations, I certainly will consider adopting it. 
Better operations will increase our production and eventually will give benefit to our 
customers.” 
 
R#3: “The technology that we have in our company is essential for the operation. 
We always try to install new equipment to ensure better production in our factory.” 
 
R#4: “Market nowadays is somewhat unpredictable. Whenever you have to change 
to make better production, we have to do it. Technology is important, but sometimes you 
have to take into account if it is really beneficial. In today’s business, everything changes 
really fast.” 
 
R#5: “Our business is about production. We always want to enhance our 
operations. One of the ways that can happen is by implementing appropriate equipment 
with better technology into our operation.”  
 
 R#6: “We always want to be forward, meaning to be at the front. You know what it 
means? We always want to be the best to ensure we are recognized by the industry. If 
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people know who we are, there is a greater chance we survive in the long run. You know 
the industry is very fast-moving.” 
 
5.5 Technology decision process 
 
This research seeks to determine if Rogers’ innovation decision process model Rogers 
(2003) fits the self-reported decision making processes. Every stage from Rogers’ 
innovation decision process model was mentioned by the respondents, either direct or 
indirectly. The majority of characteristics associated with these stages were also mentioned 
by the respondents. The researcher also looks at the sequence of the answer to ensure that 
the order stated is the same as Rogers (2003). This research can thus be seen as a further 
validation of the theoretical framework based on the stages established by Rogers (2003). 
 
The intention of viewing the companies’ the technology decision process is to understand 
the stages relevant to the proposed framework. By understanding the process, the 
researcher can identify the important steps for technology decision. The findings show the 
most prominent stage in the process where there is a need to understand factors that 
influence that specific stage.  
 
During this section, the interviewees were asked to describe their adoption from the 
beginning until the final decision was made. The direct question asked to obtain the 
relevant data was: 
 
“Can you please describe the technology adoption process that your company 
undergoes during the decision making for technology? Please indicate the process 
from the beginning until the final implementation of the technology. What are the 
most critical stages when making decision of adopts technology?” Researcher. 
 
This research also asked which specific stages were most important in the technology 
decision process. Using the number of coded texts as a general indicator, the most 
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important stages were in the early stages prior to the implementation (overlapping the 
knowledge, persuasion and decision stages).  
 
After they have described their process and mentioned which stage/s is/are important, the 
researcher showed to the interviewees the diagram of process adopted by Rogers (2003). 
From a “pattern matching” perspective, the answer was a resounding ‘yes’. The researcher 
also analysed the interview data and all of the related answers can validate the process 
introduced by Rogers (2003). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 97 
 
 
 
Table 5.5: Technology decision process by Malaysian manufacturing SMEs 
STAGES INTERVIEWEE SIGNIFICANT STATEMENTS 
Knowledge R#1 First, we have to recognize the importance of technology that should be adopted. 
 R#2 Of course we have to know about the technology first. Maybe from supplier, what 
people say, customer, competitors. Yes, we also learn from competitors by 
examining at what they do. 
R#3 Recognize the technology. 
R#4 When start to find for operation solution, we have to identify the technology. 
R#5 I have to recognize the technology. Either people will tell me or I find out myself. 
R#6 We always view the process by questioning. First, are there any new technologies 
that can enhance our operation? 
Persuasion R#1 So, after that, we look for information and gathered all that importance and discuss 
among us. 
 R#2 We don’t simply believe, we have to really research on the technology. Anything 
related to the technology is important. We also will see what we have in our 
company, the machine, the employees, everything.  
R#3 Research on it. Take into account every aspect. 
R#4 Understand the technology and consider all factors. Important that the technology 
and environment is positive towards the technology. 
R#5 Look carefully on the technology. Also look into what we already have. Take 
everything into consideration. 
R#6 What is the technology? What will influence me to adopt the technology? What 
are the characteristic of the technology? Is the technology important to the 
company? 
Decision R#1 If we are happy with the technology, we adopt. 
 R#2 Then we decide on the technology. 
R#3 If okay, adopt. If not, we don’t. 
R#4 After that, what we do is to make the decision, to adopt or not to adopt. 
R#5 Yes or no. Let say we really need that technology and everything pro towards 
adoption, then we adopt. 
R#6 Do we want to invest in that technology? 
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Implementation R#1 We will apply them in our factory. 
 R#2 If we decide to adopt the technology, we will install or add the technology into our 
system. 
R#3 If okay, use it in our factory. 
R#4 Implement the technology that we decide to adopt. 
R#5 Use it in our company. 
R#6 If yes, how do we implement it? 
Confirmation R#1 If everything okay, we continue use the technology. 
 R#2 The technology we adopt hope to be implemented for a long time until we need a 
new one. 
R#3 Everything fine, keep using it. 
R#4 Then, verify the usage and continue use it. 
R#5 That’s it. If everything positive, then okay we establish the usage. 
R#6 If everything is okay. That will be our final decision which is to use the 
technology. 
 
5.6 Factors influencing technology decision process 
 
Research Question 2 
What are the factors that influence technology decision processes by Malaysian 
manufacturing SMEs? 
 
Interviewees were asked what factors were important in influencing their technology 
decision. The interview questions were designed to ask about the decision process in an 
open ended manner without providing any particular prompt for the respondents, thus 
allowing the respondents to offer the underlying reasons for their decisions with minimal 
bias introduced by the interviewer and interview process.  
 
The analysis reviewed interviewees’ responses to the interview questions that did not guide 
them through the characteristics. The interviewees were then asked the questions that direct 
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them to answer or explain certain factors mentioned. Responses to this question would 
highlight the important factors influencing the decision to apply the new technology.  
 
At first, the interviewees were asked about factors that influence them to make technology 
decisions. In general, they named three major factors which are the technology itself, what 
was the situation of the organizations and factors from the outside of the organization. 
 
Table 5.6: Respondents’ support of overall factors influence technology decision 
Finding Themes  Respondent’s support 
Factors influence technology 
decision  
Technology attributes R#1, R#2, R#3, R#4, R#5, R#6 
Organization factors R#1, R#2, R#3, R#4, R#5, R#6 
External environment  R#1, R#2, R#3, R#4, R#5, R#6 
 
One of the interviewees mentioned twice about technology characteristics. He (R#2) said  
“If the technology characteristics match our need, I will definitely invest in it” and again 
“Technology characteristics give major impact on my decision.” He also mentioned the 
external environment such as competitors and market demand as a trigger for making 
technology decisions. All interviewees agreed that it was the attributes of the technology 
that triggered their decision to adopt certain manufacturing technologies. Another 
interviewee also mentioned that the features of the technology itself played an important 
role in deciding what technology should be applied in the company, “I will have a 
discussion with all the top management when it comes to deciding what technology has to 
go in our company. The features of the technology itself has to be relevant to our company 
operation.” (R#1) 
 
The organizational factor was mentioned a few times by various interviewees. R#3 pointed 
out that, “I would say how we do work or in other words our organizational environment 
also gives an impact to our decisions on technology.” When asked more about his 
statement, he answered “It means our culture has always been positive towards change.” 
R#4, R#5and R#6 also saw their organizational factors as giving an impact to the decision 
to adopt technology. 
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The external environment plays an important role when the Malaysian manufacturing 
SMEs want to decide that certain technology is to be incorporated into their operations. 
Customers, competitors, economy and government regulations have been the driver for 
technology adoption. For instance, R#3 revealed that “If the external environment 
supports, it means, positively pressure our company, we will adopt.” The same applies to 
R#4, “External environment, you know, the competitors, the customers and others, they 
can make us adopt, indirectly, you know.” 
  
Further discussion on the specific and detailed factors based on categories related to each 
theme as mentioned above is presented in the next section. The discussion seeks to verify 
the framework proposed earlier based on secondary sources, previous research and 
literature review. Undertaking this step is very important to build the overall research 
finding since the foundation of the research is not only based on secondary sources but also 
it is confirmed by the practitioners. 
  
5.6.1 Theme 2: Perceived technology attributes 
 
Table 5.7: Respondents’ support of perceived technology attributes 
Theme2 Categories Respondent’s support 
Technology attributes Compatibility R#1, R#2, R#3, R#4, R#5, R#6 
Relative advantages R#1, R#2, R#3, R#4, R#5, R#6 
Complexity R#1, R#2, R#3, R#4, R#5, R#6 
Trialability R#1, R#3, R#5 
Observability R#1, R#4, R#5 
Cost R#1, R#2, R#3, R#4, R#5, R#6 
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5.6.1.1 Compatibility 
 
Compatibility refers to the degree to which a technology is perceived as being consistent 
with the existing values and needs (Rogers, 2003). Compatibility was discussed in a 
manner as to whether the technology fits in an organization’s existing operations or is 
compatible with the circumstances into which it will be adopted.  
 
Most of the interviewees mentioned the words ‘compatible’ or ‘compatibility’.  
 
“The latest machine/software (technology) must be compatible with what has been 
adopted by the company.” R#1 
 
“For example, new software for home alarm systems must be compatible with the 
device we produce so that the alarm can well and be effective.” R#1 
 
“That’s why the technology that comes with the new machinery has to be 
compatible with the existing machinery so that all of the manufacturing processes 
are parallel and smooth.”R#2 
 
“Well, it must be compatible for it to work with what we already have.”R#3 
 
“For new machinery…I mean technology, we want it to be user friendly and 
compatible with the system and with the manpower we have in our company.” R#4 
 
“We already have previous technology in our factory before that, so the new 
technology adopted must be compatible.”R#5 
 
“Again, I must say compatibility” R#2 
 
Besides using direct words, there are also some commonly used words such as ‘well-
suited’, ‘appropriate’, ‘well-match’ and ‘match’. 
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“One of the important factors to employ new technology and machinery is that it 
must be well-suited with the one that we have in the company to assist the 
manufacturing process from a raw material to be the end products.”R#3 
 
“We don’t want to invest into technology that is not a match with the standard that 
our company and our client want.”R#4 
 
“To produce our product, the technology and machinery used usually are not too 
complex and there is no problem to the operation and production activities if we 
want to invest and buy new technology to enhance our operation. It is easy to install 
for the production that we have now and we can match the one that we had 
previously.”R#6 
 
R#4 and R#5 discussed by sharing their experience on technology decisions regarding 
compatibility with their company. R#4 indicates that the technology that they adopted 
comply, and is compatible with the manufacturing standard. In their case, it must comply 
with the American National Standards Institute (ANSI) since they adopt technology mostly 
from America.  
 
“When we talk about the adoption of new technology, the technology must be 
appropriate with the manufacturing standard that has been set by the American 
National Standards Institute (ANSI) since our machinery is coming from the US. 
This is because the standard and quality of certain products requested by the client 
has been set by the client before we agree to accept the job. For instance, as an 
example, to build the machine for fluid process piping, we have to have a 
technology to determine the thickness of the piping wall and ensure the exact and 
specific mix of the materials needed for building the product. If there is any miss or 
error, the product has to be rejected. The product cannot be used because it will 
not be safe to the client.” R#4 
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“The technology that is new to the company has to be well-matched with the way 
of our operation that we have in our company. Meaning that, the workers that we 
have in our company do not have to change so much the way they do work or learn 
a new way to operate the machine or technology in the manufacturing process. If 
it’s different from the current operation, time and cost have to be wasted to 
familiarize or to train the worker with the new technology. This may affect the 
efficiency of the operation.”R#5 
 
5.6.1.2 Relative advantages 
 
Relative advantage refers to the perceived advantages or benefits of the technology 
(Rogers, 2003). In light of this, the study examines the agreement levels of the interviewees 
regarding their attitudes towards the relative advantages of the new technology. The 
importance attached to the relative advantage was specifically mentioned in the context of 
the funding opportunity providing a cost/economic benefit. One interviewee mentioned 
that “If the new technology will give value for money benefits to our companies, I would 
make the decision to invest in it”. This statement was also similar to R#5, “The technology 
must have a value for the budget we spend on it. It has to give advantage to our 
operations”. 
 
 R#1 also spoke about one of the reasons they endeavoured to adopt new technology. This 
was the advantage of the technology itself: 
 
“If a machine / software (technology) can improve the production of our products 
with a reasonable cost, it is not a problem for my company to invest in it.” 
 
 One of the interviewees (R#2) mentioned that what the technology can offer makes them 
decide if they want to invest in a certain technology; “What the technology can offer to the 
company is very important to me. This means that the decision can easily be made if I know 
what the advantages and positive changes the new technology can bring to the company.” 
These factors were supported by R#3, “If the new technology does not give any advantage 
 104 
 
and difference compared to the one that is used by the company, there is no need to invest 
in new technology.” 
 
Relevant discussion was brought up by R#4 by giving the reason based on their experience: 
 
“What we need is that technology or machine which gives more advantage in terms 
of product quality. In the oil and gas sector, output quality is the main focus instead 
of quantity. We are dealing with multinational companies which emphasize safety 
factors in all their daily businesses and operations especially at the oil plant. That’s 
why the quality of the product is the most important for us because it is our 
responsibility to take care of safety and make sure their operations are 
smooth.”R#4 
 
The data reveal that the Malaysian manufacturing SMEs focus on what the technology can 
offer them. Most were referring to the advantages and benefits the technology can give 
towards the operation and production including increased quantity, quality income, profits, 
productivity and others. One of the interviewees R#2 indicated that increasing the 
production and income was the reason they adopted certain technology, “With new 
machinery, the quantity of production for a day can be increased and this can maximize 
the company’s income, but it should give the same results or better quality." 
 
Evidence also showed the same for R#3, “In the manufacturing sector, to invest in 
machinery, system or technology is to make ease and upgrade the production process in 
terms of quality or to increase productivity.” R#5 also indicated “We always hope that the 
technologies we want to adopt give positive impact to the company. As a small scale 
company like our company, it is hoped the new technology will increase production so that 
we can compete with the other companies.” The same argument was supported by R#6, 
“The technology and machinery have to increase the production capacity and at the same 
time keep the quality of the products. It is value for money if it can save daily operational 
costs.” 
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5.6.1.3 Complexity 
 
The findings of this study reveal that the complexity of the technology impact the 
technology decision process. In diffusion of innovation studies, complexity is used as 
perceived ease of use (Rogers, 2003).. 
 
All the interviewees have confirmed that technology that is not complex and easy to use is 
one of the factors that facilitate technology adoption. The interviewees admitted that it is 
an advantage if the technology is not too complex. Moreover, they looked for technology 
that is user friendly and easy to operate.  
 
“It is an advantage if the new machine or software is not too complex. If it is not 
user friendly, it can give a big impact to the company in terms of cost and time.” 
R#1 
 
“For new machinery…I mean technology, we want it to be user friendly and 
compatible with the system and manpower that we have in our company. This will 
make ease and smooth the manufacturing process that can be error free. Any 
mistakes cause a loss for our company that involves cost and time.” R#4  
 
“We only invested in technology that is easy to operate.”R#5  
 
“Before we decide to adopt any new technology… ‘new’ meaning new to our 
company, we have to make sure that the new technology is not too complex.”R#6 
 
Based on their experience, one of the interviewees (R#3) found that a complex technology 
will give a negative impact to their company either in operation or production where it 
obstructs the manufacturing process. 
 
“We always hope that the system…machine is easy to operate and use. Based on 
our experience, we have experienced buying a machine with complicated 
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technology and difficult to operate because of there are too many functions to 
operate it. It holds up the manufacturing process and does not achieve the 
production target for that product.”R#3 
 
At first, R#2 direct discussion suggested that the complexity of technology does not affect 
the decision to adopt. They always look for the positive impact that the technology can 
give to their company and training is the best way to overcome any complexity of the 
technology, and so the workers can have the expertise in handling or working with the 
technology. However, they admitted that time is needed to overcome the situation, in other 
words, indirectly complexity does affect the decision to adopt technology because they 
always invest in technology that is not too complicated. 
 
“Complexity is not an issue for our company because all technology will be 
perceived as difficult if there is no exposure and training given to employees. The 
more complex meaning that we can have more features. Only a little time is needed 
to expose and train the employees to operate the new machine and technology. 
Based on our experience, any new technology has its own difficulty at first. This 
may be due to new ways of operating the technology. It will be perceived as difficult 
because of the unfamiliarity with the technology and the need for training to use it. 
But, it is never too difficult since we always make sure that we adopt technology 
that is not too complicated.” R#2 
 
Again, training has been mentioned by the interviewees in order to overcome the 
complexity. Through time, cost and effort needed to understand the technology, eventually 
the technology can become a valuable asset to the company. One interviewee wanted the 
training cost to be supported by the technology vendor.  
 
“The extra costs have to be spent by the company to train the workers and it may 
take sometime to train them. This will affect the manufacturing of the 
products.”R#1 
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“Technology that is complicated makes it difficult to handle by the employee. The 
vendor should give training first hand and any training cost should be borne by the 
vendor.”R#5 
 
“Technology is one thing important for manufacturing and should not burden the 
users. If it’s too complicated for the employee to understand and handle, then 
training is needed. Before we decide to adopt any new technology to give a new 
meaning to our company, we have to make sure that the new technology is not too 
complex.”R#6 
 
The interviewees reacted negatively towards complexity. A complex technology, 
machinery or system gives them a hard time to decide whether or not to invest in certain 
technology. The more complex the technology, the more difficult for them to make the 
decision to invest.  
 
“Who wants to spend money and time to understand technology? When we really 
need the technology in our company, it is so much easier for us to make a decision 
to adopt, if the technology is not complex.”R#1 
 
“We invested in technology that is easy to operate. You see, there are some 
technology vendors who don’t think of what we want. They create something that 
is complicated, and make it hard for us to make a decision. But there are vendors 
that offer technology that is not only good but also simple to operate.  That is what 
we want.”R#5 
 
5.6.1.4 Trialability 
 
Another important technology attribute is trialability, which refers to the degree to which 
a technology may be experimented with on limited basis (Rogers, 2003). 
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R#1 explained that the technology that had been installed in their manufacturing plant had 
a test period before they agreed to purchase. This made sure that the technology they 
adopted would give an advantage to their company. 
 
“I’m talking about my experience…there are technology providers that give a 
certain period of time for us to test the technology before we make the purchase. 
Usually when we invest into new technology, it will be a big investment so we need 
to make sure the purchase is not a loss to the company.”R#1 
 
R#3 indicated that a trial period should be given before the actual purchase to allow the 
evaluation of the technology. If the new technology is better than what they have, then they 
make the investment. The time given for testing will give them the opportunity to train and 
expose the new technology to their employees. 
 
“This is only my opinion, the machine…technology that company wants to buy 
should be given a trial period, for example 1 to 3 months, so that we can make 
comparisons with the old machine that we have in our company in terms of the 
output result before we can make the purchase. At the same time, the testing 
indirectly gives the training and exposure to the employee to use the machine if the 
machine continues to be used in the company.” R#3 
 
One of the factors impacting the decision to adopt certain manufacturing technology is the 
trial period that the provider can offer to them. The trial period will be used as a phase to 
see whether or not the technology is compatible with the technology and machinery that 
they already have in their operation. They can also discover the benefits that the technology 
can bring to their company.  
 
“If there is a vendor that can give a trial period we will definitely give them the 
priority. We don’t want to invest in technology that is not matched with the standard 
that our company and our client want. That’s why trial period will be utilized as 
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best as we can to discover the benefit…advantages and disadvantages of the 
technology before we buy the technology.” R#5 
 
5.6.1.5 Observability 
 
Observability refers to the degree to which the results of a technology are visible to others 
(Rogers, 2003). 
 
This factor is important before the companies make the decision to adopt certain 
manufacturing technology. R#1 mentioned that, “We really are looking for the well-known 
technology to adopt, that machine or software is known as well as the effectiveness and 
goodness of it. It has been used by a few companies.” He added, “This means the 
technology is not new to the market or in trial status or something like that. We don’t want 
to take any risk by implementing the technology that may not be stable or problematic.” 
R#1 
 
The Malaysian manufacturing SMEs will do research before they venture into new 
technology for their company. It is important that they are given the opportunity to gather 
information about certain manufacturing technology. The technology producers, suppliers 
or vendors must provide the information regarding the technology. 
 
“Our usual procedure before we buy anything for the company... doesn’t matter if 
raw materials or machinery or new technology, we will do research on it from 
outside sources and we always compare with other producers or suppliers. From 
there we know either the technology or machine is new in the market or has been 
in the market for quite sometime, the benefits, are there other companies using it, 
the problems the technology has caused and how to resolve them if any problems 
occur. It’s important to know, you see.”R#4 
 
Meanwhile, R#5 mentioned that they were comfortable to buy technology purchased from 
their regular vendor. This is because of the trust that they have in the regular vendor. 
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“We always invest our money in the vendor we already know. We don’t want to 
take a risk by buying machinery or technology from a new vendor. It’s a trust issue. 
But if there are good recommendations, we may consider it.” 
 
5.6.1.6 Cost 
 
Cost refers to the budget that they have to spend on certain technology. The cost that the 
company spends on certain technology must not exceed the value. Value indicates the 
benefits that the technology can offer for the price. The company will not invest in 
technology perceived as too expensive and which will not bring a positive impact to their 
company or be harmful to their operations.  
 
There are direct responses from the interviewees who pointed out that cost was the factor 
they used to decide whether or not to adopt certain technology. Terms such as budget, 
expensive, buying cost, maintenance cost, and money also associate with, and reflect, the 
word ‘cost’. 
 
“Cost has to be reasonable. If we adopt new technology we will calculate the cost 
of the technology. The cost must meet our budget.”R#1 
 
“In terms of cost, it must be reasonable. The new technology must not be too 
expensive in terms of buying cost and maintenance cost. If the price is too 
expensive, it’s better for us to buy a new machine with the same technology that 
has been implemented because the goal is to maximize production. Not a very big 
purchase, I must say…unless we really need it.”R#2 
 
“At this moment, we don’t want to buy technology if the cost is too high. New 
machinery is not a priority to us because what we have (machine) can still fulfill 
the demand capacity of our customer. Money to buy a new machine is better used 
for other things.”R#5 
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The interviewees also indicated that the price of the technology may facilitate or hinder 
their decision to adopt certain technology. If the price is high, they will be reluctant to 
invest. But if the price is reasonable, they will definitely think about spending on that 
technology. One of the arguments is that even though the technology is expensive, they 
will consider purchasing it if the technology is really important or a must for their company. 
 
“When we talk about the price, it’s not really a problem to us. If the technology is 
needed and very good or gives a big impact to the company…why not? Investment 
on new technology is one of smart moves to get a bigger profit in the future.”R#3 
 
“And yes, the price should be taken into account when deciding the adoption of 
technology. It must be a match with the advantages that we get. We will not invest 
in a technology that does not give positive impact to us.”R#4 
 
“Our company has small capital. If the technology is too expensive, it’s not worth 
it to buy and we may not be able to purchase it. Our operation is good and if we 
want to invest in new technology, it must not be a very high investment, in terms of 
cost, I mean.”R#6 
 
5.6.2 Theme 3: Organizational factors 
 
Table 5.8: Respondents’ support of organizational factors 
Themes 2 Categories Respondent’s support 
Organizational factors Organizational culture R#1, R#2, R#3, R#4 
Top Management support R#1, R#2, R#3, R#4, R#5 
 
The other salient construct in the technology adoption intention for the organizations in 
this study was harmonious with organizational culture. There were discussions with top 
management as informed by the interviewees. This is supported by a number of studies  
which mentioned that top management support may influence the technology adoption 
(Yap, Thong and Raman, 1994).  
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5.6.2.1 Organizational culture 
  
The researcher identified statements related to organizational culture.  According to 
Cameron and Quinn (2006), there are six parameters; dominant characteristics, leadership 
style, management of employees, organization glue, strategic emphases and criteria of 
success. The researcher has examined statements that matched with some characteristics 
discovered in the type of organizational culture. However, for Study 1 the exact type of the 
organizational culture was not specified. The aim of this study is to confirm that the 
organizational culture is significant to this study. 
 
C1 is future oriented which is one of the characteristics in adhocracy culture. R#1 
explained, “Usually we see the mission of our company as a guideline when making any 
decision. We want to be up-to-date and efficient in our production. The employees also 
know about our mission and we together build our company.” He mentioned that, “In this 
phase of our company, as we are developing, we encourage staff to share their opinions to 
better the production, including technology adoption. I’m personally happy in our way of 
doing things here in our company.”  
 
The researcher identified the adhocracy culture characteristic of C2, their commitment to 
innovation (technology), also their manager who facilitates the innovation and change. R#2 
pointed out that, “I am always open for any discussion of innovation with employees. I do 
conduct meetings to hear opinions from them. One other way for me to encourage them to 
share their suggestions to improve production including adoption of new technology is by 
having a suggestion form. Maybe they don’t want to speak up, that’s why I introduced the 
suggestion form. The employees, the production workers, are the ones who deal with the 
operations. They may have good suggestions for us to improve our operations. And yes, it 
is effective. And I believe they are happy that their voices are heard.” 
 
The organizational culture in C3 is more structured and hierarchical. R#3 mentioned, “We 
are a small company, you see. The number of staff is little, 12 people.  So we have a 
structured company. Everybody knows their roles and we do our job according to our job 
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scope. When it comes to making a decision for our company, the Executive Vice President 
will make the final decision.” She added, “But before any decision can be made, I have a 
discussion with the Executive Vice President (EVP). 
 
The characteristics of group culture have been identified in C4. “We discuss with 
everybody in the company before making any technology decision. We are very small, 
everybody is very close to each other. I maintain the spirit of teamwork that we have in the 
company.” R#4 continues by describing his previous experience regarding his decision on 
the technology. “One time I purchased a new machine without consent from the team, it 
became a problem to me because they didn’t agree with the purchase. I admit that this was 
my own mistake. We are a small company, everything has to come with the awareness of 
others. Although I can make the decision, at least I have to make them understand why we 
need to invest in that technology. Then, I will get their support” 
 
5.6.2.2 Top management support and commitment 
 
Top management commitment to technology can be defined as the degree to which the 
values and perceptions of management are in favour of, and open to, technology adoption 
(Useem, 1993). The commitment by top management is likely to shape the company’s 
technology adoption activities and policies. They can also influence the level of technology 
adopted. Most of the strategic decisions on the development, planning, production, and 
adoption are most likely to be made by managerial and professional workers of the 
company. Those in higher position not only have the role of making strategic decisions but 
also have a great influence on the employees when it comes to using the technology. 
 
One of the factors arising from the theoretical framework is the top management 
commitment towards the technology decision process. In relation to the commitment 
shown by top management, the interviewees talked about their perception of the 
involvement by the top management. For example: 
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“For the success of the adoption, there is an important factor that I always believe 
in, which is the understanding and commitment of top managers.” R#1 
 
In this case, albeit that the Project Manager has the authority to choose which technology 
to be adopted by the company, he must discuss with the Director before proceeding with 
the final decision on adoption. The approval from top management is very important to 
ensure that the technology decision process is smooth. 
 
“Even though I’m the one who decided on the technology for the company’s 
projects, I must first present it to the top management in this case the Director. 
Usually he trusts my decision, but I still need his approval.” R#1 
 
Another interviewee reflected that he believed in the involvement of top management to 
ensure the success of the technology decision process. In reflecting on his previous 
experience on technology adoption, he discussed with persons in the top management 
including the CEO of the company. He also foresaw that not only the commitment by top 
management is important, but also important was the involvement of employees to support 
the success of the technology decision. 
 
“I believe that involvement of the CEO is crucial when making decisions to adopt 
certain technology. Yes, I have been given the authority to make the decision 
regarding technology adoption. But, it is necessary to have complete engagement 
and involvement from not only the CEO but also all the employees…from the top 
down to the bottom. When the CEO understands the importance of adopting certain 
technology and agrees with it, it’s easy to make sure employees follow the 
changes.”R#2 
 
In relation to the sub-categories of top management commitment in the theme findings, the 
researcher found that the discussion with the very top person in the company was very 
important. When asked about their role in technology decisions, some mentioned they have 
the responsibility of making the decision on the technology to be adopted. Interestingly, 
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even when they were given that role, they still have to discuss it with top management 
when making the final decision. For instance, R#3 has the authority to make decisions on 
technology, but he has to discuss them with the Executive Vice President. The support 
from top management is very important to make sure they give full commitment towards 
the decision completely, not only concerning the adoption but also the implementation. 
 
“My role is to make decisions on technology. But before any decision can be made, 
I have to discuss them with the Executive Vice President (EVP). Yes, I am the 
Managing Director, supposedly I can make the decision on my own. As we are a 
small company, any decision for the company has to be decided with the number 
one man who is one of the owners of the company…I’m talking about the EVP. Why 
is it important? Because he’ll be the one who is going to support the decision…any 
company decision. But, when it comes to technology to be adopted, I’ll do the 
research, decide which is suitable for our company, discuss with him and then make 
the final decision. Usually he’ll agree with me.” 
 
Parallel to this discussion, R#4 also realized that top management support is perceived as 
important when making technology decisions. 
 
“There is a certain division of roles. The decision of going for new technology for 
manufacturing was mine. However, without support from everyone, the decision 
may become a conflict. If the management team acknowledges the decision, it’s 
easier to get co-operation from them.”  
 
Most of the interviewees who have been given the responsibility to decide on technology 
to be adopted recognized that they still have to seek for the top management’s approval. 
The top management commitment is seen in them supporting the adoption, and the 
implementation of the technology.  
 
“Decisions are usually agreements among all the top management. Top 
management means all the department managers. We have meetings a few times a 
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week if needed, but twice a week is a must. We make decisions based on the 
responses from all the managers. But sometimes, I only discuss with the Managing 
Director for the decision. If everyone gives positive feedback, I’ll make the 
purchase. This is important, you know, to ensure everybody is on the same page 
and supports the decision.”R#5 
 
5.6.3 Theme 4: External environment factors 
 
Table 5.9: Respondents’ support of perceived external environment factors 
Themes 3 Categories Respondent’s support 
External Environment Customers R#1, R#3, R#4, R#6 
Competitors R#1, R#2, R#3, R#4, R#5, R#6 
Government regulation R#1, R#2, R#3, R#4, R#5 
Suppliers R#2, R#3, R#4, R#6 
 
 
5.6.3.1 Customers 
 
All the participants in the interviews perceived that customers influence their decisions to 
adopt new technology into their companies.  The demand from customers influences them 
to look into new product development and operations which influence them to adopt a new 
technology into their operations.  
 
One of the participants (R#4) stated that, “I always look into the pattern of our customers. 
If the customer needs a new product from us, I will consider investing into new operations 
and new technology.” 
 
Other participants (R#1) agreed that customers influence their technology decisions, “We 
have to consider the demand of the customer as well. If customer demand is less, then 
there’s no point in adopting new technology into our operations…..We have to consider 
customer expectations and customer demand.”   
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Demand from the customer gives an effect for company (R#3) to make the decision to 
develop a new product and eventually to adopt a new technology into their operations, “So, 
I would say the requirement has to be there, the demand has got to be there. Creating the 
demand has to be there too.” 
 
R#6 said that “We do market research to find out what a customer wants and needs. From 
there, we proceed with R&D for some ideas and come out with a new product required by 
the customers. We are a rubber and plastic products producer, we also supply to industry. 
If the industry has specific needs, we will try to meet their demand. For that we need 
specific technology for instant cutting and molding machinery.” 
 
5.6.3.2 Competitors 
 
Malaysian manufacturing SMEs would like to be both different and competitive in the 
global marketplace. In order to be successful in their marketplace, Malaysian 
manufacturing SMEs should pay attention to their competitors.  
 
It is supported by R#1 regarding the impact of competitors to adopt technology into their 
company. He mentioned that, “We have to be aware what others do in their company, 
especially to the companies that come out with the same products as us. I mean our 
competitors.” He added, “You know what, there are company competitors that have a good 
relationship with us and we do share some information with each other such as what 
technology they use in their company.” 
 
Next, R#2 mentioned that “There is also the concern of competitors. We have a concern 
with competitors especially the Chinese manufacturers.” R#3 briefly pointed out that 
competitors are one of the drivers for them to adopt technology, “Competitors can be one 
of the factors for us to adopt technology into our company. As a small company, we should 
learn from other companies especially those that are similar to us in terms of products.” 
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One of the ways to be different is to strengthen operations and ‘catch up’ with new 
technology. R#6 indicated, “Our company always wants to be the best in the industry. We 
always focus on the quality and reliability of our products. We want to stay competitive in 
the market. That’s why we always try to keep up with technology.” Likewise, R#4 pointed 
out, “We always make sure that we are competitive in the market by making sure that our 
technology produces products that are competitive in the market.” Companies always 
strive hard to raise their competitive advantage by adopting new technology. 
 
“As we are a small company, it is very important to observe what others do. The 
competition may come from the price war, the capacity of the manufacturing and may come 
from the efficiency of the operation. Technology is crucial to make sure our operation is at 
the very best.” R#5 
 
5.6.3.3 Government regulation 
 
Three of the companies agreed that the Malaysian Government regulation does not affect 
their decision to adopt a new technology into their operations. “Malaysian government 
regulation on technology does not give much impact on our company.” 
 
R#1 mentioned that, “So far we don’t face any problems with regulation because we don’t 
have a direct relation with the Malaysian Government since we are a private institution. 
We are 100% privately owned. So, there is no direct link to government funding.”  
 
This is agreed by R#4 who pointed out that “Malaysian regulations regarding technology 
do not hamper any technology transfer or adoption decision.” 
 
Unlike C1 and C4, R#2 and R#5 recognized that the Government support on SMEs gives 
benefit to them. One of the benefits is technology adoption. R#5 as a small company found 
that Malaysia has promoted incentives towards technology adoption. “Our company wants 
to thank the Malaysian Government. Malaysia has given the opportunity to small 
businesses like us and helped us to build our company. They help us adopt technology by 
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giving loans through the SME Bank.” Furthermore, R#5 briefly mentioned that, “Malaysia 
has its own regulations for SMEs. The Malaysian Government also has incentives to help 
SMEs. We are impacted by the regulations. But we don’t use the incentives because we 
adopt technology using our own fund” 
 
R#3 indicated that their company somehow relied on government support especially during 
their start-up phase. C3 had sought financial assistance to take up new technology for their 
company. There are incentives that the Malaysian Government offers to SMEs. One of the 
incentives is for the SMEs to invest in technology, machinery and equipment. For R#3, this 
is beneficial to SMEs in order for them to be efficient in their operations by adopting 
appropriate technologies. Additionally, there are other supports and incentives offered by 
the Malaysian government for Malaysian-owned companies. R#3 mentioned that they were 
always aware of Malaysian government’s support, regulation and policies by observing 
them closely. 
 
5.6.3.4 Supplier 
 
From the findings, there were similar perspectives from the participants about the influence 
of the supplier on their technology decision adoption.   
  
C4 deals with one technology supplier, but sometime also with other suppliers. R#4 
perceptions about technology suppliers varied, “some are worse, others better.” There was 
no middle man in order to deal with the supplier, “we have been dealing directly with the 
suppliers when we want to make investment.” 
  
R#2 indicated that the supplier of technology was important when they wanted to adopt 
certain technology, “We have to put some trust in our technology provider (supplier) in 
order to make sure that the technology we want to adopt is suitable to our company and it 
can do the job that we want to accomplish. We request the provider (supplier) to suggest 
the best solution to our needs.” The same was also mentioned by R#3 on trusting the 
supplier, “We adopt technology from the US. So, we do request for the best technology the 
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supplier can offer. I believe they have a very good standard because they have to comply 
with US government regulations. We cannot consider failure in our operation because we 
come out with products that carry a high risk when using it. I mean the product is used in 
oil and gas plant.” 
 
Furthermore, C6 was expected to get the best deal from the supplier when it comes to 
adopting technology. It is very important to them because usually it is a large investment 
when it comes to technology adoption. R#6 said, “Technology that we want to use must be 
a good one. We spend a lot when we plan to buy new technology for our company. We 
expect the supplier to introduce and give us the best technology for our operation.”  
 
5.7 Findings and discussion 
 
There are four aims to implement the qualitative analysis (Study 1). 
 
1. To answer research question 1.  
2. To validate the technology decision process proposed in the theoretical model. 
3. To answer research question 2. 
4. Refine the theoretical framework proposed in Chapter 3. 
 
These findings are meant to answer two of the research questions. The first is to show the 
reason why the Malaysian manufacturing SMEs are engaged in technology adoption. The 
second is to find and confirm the independent variable proposed in the theoretical 
framework. This has led to the measure of refining the theoretical framework for this study.  
 
5.7.1  Research Question 1 
 
Research Question 1 
Why are Malaysian manufacturing SMEs involve in technology adoption? 
 
The result shows that the philosophy behind technology decision by Malaysian 
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manufacturing SMEs rests on the concept of survival. Two aspect of survival concluded of 
this study are ‘need to survive’ and ‘competitiveness’.  
 
Discovering the motives of interviewees who are involved directly or indirectly on 
deciding technology adoption reveals a consistent perspective that technology is important 
for the survival of the company. Malaysia as a developing country shows competition in 
the business world, especially in manufacturing which is one of the backbones of the 
Malaysian economy. 
 
Based on the findings from Malaysian manufacturing SMEs regarding the take up of 
Malaysian Government incentive, they do aware of such incentives but do not use them. 
From all of the six interviewees, only two have used the incentive in securing new 
technology into their companies. The Malaysian government seemed to have little 
influence on Malaysia manufacturing SMEs’ technology adoption process. 
 
5.7.2  Findings for Research Question 2 and proposed theoretical framework 
refinement  
 
Research Question 2 
What are the factors that influence the technology decision process by Malaysian 
manufacturing SMEs? 
 
Study 1 was conducted to find out any new factors or to eliminate irrelevant factors that 
should be incorporated into the initial proposed framework. The new proposed framework 
(Figure 5.1) was further tested quantitatively in Study 2. Based on the findings, the 
researcher has found significant factors to be included in the initial theoretical framework 
for this study; cost and top management commitment.  
 
Based on the literature, both factors have been tested empirically in some prior research of 
technology adoption by other authors. This indicates the importance of these factors to be 
included in the proposed theoretical framework earlier. Additionally, the researcher builds 
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new hypotheses for both.  
 
5.7.2.1 Perceived technology attributes 
 
The data reveals the factors that influence the technology adoption decision process and 
they include the technology attributes of relative advantage, compatibility, complexity, 
trialability, and observability. This confirms the theoretical framework that builds and is 
explained in Chapter Three. Additionally, one of the sub-themes that emerge from the 
interview was cost.  
 
Cost associated with the technology was studied as one of the variables influencing 
technology adoption (Premkumar, Ramamurthy and Nilakanta, 1994; Tornatzky and Klein, 
1982). According to Ching and Ellis (2004) adoption will be driven by the perceived cost 
inherent in the particular innovation. Cost is a critical construct where it is a relatively easy 
characteristic to measure the decision of technology adoption (Ramamurthy, 1990). The 
innovation cost is expected to negatively influence innovation adoption. The less expensive 
the innovation, the more likely it will be to be adopted by organizations (Tornatzky and 
Klein, 1982; Downs and Mohr, 1976). 
 
Hypothesis H1f: Cost has a significant relationship with the technology decision process. 
 
5.7.2.2 Organizational factors 
 
Based on the findings, there are two organizational factors that affect the technology 
adoption decision. These are organizational culture and top management support.  
 
The findings for organizational culture do not particularly identify with the specific culture 
possessed by the companies. Conversely, the researcher only identified the characteristics 
of the organizational culture (Cameron and Quinn, 2006) to confirm that organizational 
culture is worth exploring in Study 2.  
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The second organizational factor that can leave an impact on the technology adoption 
decision is top management support. The researcher could not ignore the prominent 
responses from the interviewees on top management support. Initially, the researcher did 
not include the top management support construct in the study because there was an 
element of leadership already existing in the organizational culture construct. The 
researcher opines that it was sufficient only to investigate organizational factors. Study 1 
reveals that the researcher should include top management support for the empirical study 
(Study 2). 
 
Top management support has been discussed in various previous adoption studies 
(Ramdani and Kawalek, 2007; Guinea, Kelley and Hunter, 2005; Premkumar, 2003; 
Premkumar and Roberts, 1999; Thong, Chee-Sing and Raman, 1996). The importance of 
top management support in technology adoption is to stimulate change by communicating 
and reinforcing values through an articulated vision for the organization (Thong, 1999). 
Furthermore, top management support can provide adequate resources and capabilities for 
the adoption of new technologies (Rai and Patnayakuni, 1996) and set up the establishment 
of much-needed infrastructure (Zmud, 1982). The decision to adopt new technologies is 
very likely to come from person from the top management or team and therefore their 
support should be considered for technology adoption (Premkumar and Roberts, 1999). 
 
Hypothesis H2e: Top management support has a significant relationship with the 
technology decision process. 
 
5.7.2.3 External Environment Factors 
 
The findings of Study 1 indicate that there are four external players influencing the 
technology decision process; customers, competitors, government and suppliers. This is 
significant with the proposed external environmental factors that concern the matching 
actors. This study examines three constructs of external environmental factors; 
environmental dynamism, environmental complexity, environmental hostility.  
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Environmental dynamism refers to the change, newness and unpredictability of the actions 
of competitors, customer, suppliers, government regulation, and technology. 
Environmental complexity can be described as the extent to which an industry or 
organizations’ activities are heterogeneous in terms of the inputs and outputs needed for its 
operations and the mix of competitors, customers, and suppliers they have. Environmental 
hostility is concerned with the extent of threat that firms face from the competition in terms 
of resources (supplies) and price. It also looks into the impact of changes in Government 
regulations. 
 
All of the actors mentioned in the three of environmental constructs are significant with 
findings in Study 1 regarding the environmental factors. The researcher found that the 
measurements are suitable to be explored further in Study 2. 
 
5.7.3 Revised theoretical framework 
 
Based on the findings in Study 1, the researcher has revised the theoretical framework 
proposed earlier in chapter three. Two factors are added into the theoretical framework 
namely cost and top management support. These two factors are relevant to this research 
and further investigation was conducted to find the relationship between factors and the 
stages in the technology decision process by using the quantitative method. Consequently, 
there are two hypotheses that were constructed. The added hypotheses are: 
 
H1f: Cost has a significant relationship with the technology decision process. 
 
H2f: Top management support has a significant relationship with the technology 
decision process 
 
Figure 5.1 shows the revised theoretical framework for further investigation by using the 
quantitative method where the result will be presented in Chapter Six. 
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Figure 5.1: Revised Theoretical Framework (After Study 1) 
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CHAPTER SIX: QUANTITATIVE ANALYSIS AND FINDINGS 
 
6.1 Introduction 
 
This chapter presents the analysis and findings of quantitative study and details the 
analytical procedures undertaken on the quantitative data which include descriptive and 
frequency analysis, exploratory factor analysis, realiability analysis and regression 
analysis.  
 
6.1.1 Data Assumptions and preliminary data analysis 
 
 6.1.1.1 Data integrity 
 
Conventional survey often have the problem that respondents skip certain questions. An 
email questionnaire survey, however enables the researcher to identify and prevent item-
skipping by respondents on all required questions. This is because the researcher know 
exactly whose questionnnaire because a filled in questionnaire were email directly back to 
the researcher. The researcher check manually of all the answer in the questionnaire to 
ensure the respondents had answered all required questions. If there are part or questions 
that the respondents did not filled up, the researcher email it back to the respondents with 
content of the email kindly ask them to filled it up and sent back to the researcher for 
analysis. The risk of this techniques is if there are respondent did not turn back their 
questionnaire. But for this study, all the respondents have filled up all the questions in the 
questionnaire. 
 
 6.1.1.2 Missing data value 
   
In preparing the data for analysis, the aim was to retain the complete cases. Accordingly, 
the data set containing 176 responses were inspected for missing data. The Descriptives 
analysis was run and to checked the percentage of missing for each of variables. The data 
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set generated by the responses appears to be complete without any missing data. In this 
case, a procedure to overcome the problem of missing data was not necessary in this study. 
 
6.1.1.3 Residual analysis 
 
Another important precursor to the data analysis of regression models is the examination 
of residuals. A careful examinations of residuals enables verification whether the 
assumption are resonable and the choice of model is appropriate. Residuals are elements 
of variation unexplained by the fitted model. The general assumptions apply to the group 
of residuals that typically use for errors in general: one expects the data has to be (roughly) 
normal and (approximately independently distributed with a mean of 0 and some constant 
variance (Kutner, Nachtsheim and Neter, 2004). There are several analytical and graphical 
ways to examine these assumptions; for the purpose of this study. The researcher used a 
graphical approach by using histogram to judge the normality of the distribution of 
residuals. The residual should follow normal distribution. The histogram is a frequency 
plot obtained by placing the data regularly spaced cells and plotting each cell frequency 
versus the centre of the cell (Kutner, Nachtsheim and Neter, 2004). Since the residuals in 
the histogram appear to be close to following a normal distribution, transforming the 
response or predictor variables do not necessary for this study. 
 
Another important step in the pre-analysis is to check for correlations between residuals. 
This structure says that the correlations between all pairs of measures are the same. This 
assumption is not unreasonable when the repeated measures arise from different sets of 
conditions, such as the response to different treatments. Using the maximum likelihood 
estimation (MLE) method to estimate the covariance structure, the researcher found that 
the correlations of the residuals are approximately zero, in other words, p = 0. Hence, th 
correlation of residuals assumption has been met. The multicollinerity also was checked 
for this study purpose. Multicollinerity assumption was tested through variance inflation 
factor and tolerance. The result of tolerance and variance inflation factor (VIF) presented 
in the coefficient table were checked. The tolerance values are greater than 0.1 and variance 
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inflation factors were less than 10. Hence, multicollinerity assumption has been met. 
Consequently, this result confirmed that the data set is appropriate for regression analysis. 
 
6.2 Respondents’ profile 
 
The respondents of the questionnaire survey consist of 176 decision makers of Malaysian 
manufacturing companies. All 176 questionnaires answered were usable. 
   
6.2.1 Respondents’ profile (frequencies analysis) 
 
The frequencies analysis was used to obtain the profile of respondents in this research. The 
questionnaire addressed questions related to the position of the respondents in the 
company, size of the company, company sector and years of operation. To understand their 
activities in the technology adoption decision, the respondents were asked their last time 
to make a decision to adopt technology into their companies 
 
6.2.1.1 Respondents’ position in the company 
 
The respondents to the survey were the decision makers of the chosen Malaysian 
manufacturing companies. Various positions were held by these decision makers but for 
the purposes of this study, only the four main positions of vice president (0.6%), managing 
director (26.7%), general manager (41.5%) and CEO (9.7%) are listed. Other positions 
(21.6%) that also the technology decision makers in their company and can be identified 
as “managers”. They are include the project managers, factory managers, production 
managers, operation managers, business development managers/directors, technical 
directors and engineers. The respondents were asked to specify their position if they select 
‘others’ for the answer.   
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Figure 6.1: Position of respondents 
 
 6.2.1.2 Company size 
 
In Malaysia, a small enterprise in manufacturing (including agro-based) and manufacturing 
related services is an enterprise (company) with full-time employees of between 5 and 50. 
A medium enterprise in manufacturing (including agro-based) and manufacturing related 
services is an enterprise (company) with full-time employees of between 51 and 150’ 
(Secretariat to the National SME Development Council, 2005). 
 
Respondents for the questionnaire survey were small and medium sized manufacturing 
companies in Malaysia. Based on the frequencies analysis, 55.1% were small sized 
manufacturing companies with 5 to 50 employees and 44.9% were medium sized 
manufacturing companies that have 51 to 150 employees. The definition of small and 
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medium manufacturing companies was adapted from the Secretariat to the National SME 
Development Council (2005):  
 
 
Figure 6.2: Number of employees 
 
6.2.1.3 Company operation years 
 
Company operation years indicated how long the companies have been in the industry. The 
table shows 6.8% were operated for less than 1 year, 29.5% have been in the industry for 
1 to 5 years, 20.5% have been 5 to 10 years of operation and 43.2% for more than 10 years. 
 
 
Figure 6.3: Company operation years 
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6.2.1.4 Company sector 
 
The sectors involved in this research were electrical and electronics (53.4%), machinery 
and equipment (12.5%), metals (15.9%), transport equipment (3.4%), petrochemicals 
(5.7%), food processing (7.4%) and others (1.7%). 
 
 
Figure 6.4: Respondents companies sector 
 
6.2.1.5 Last adoption 
 
Regarding the company adoption activities, 2.8% have not yet adopted any technology but 
intend to do so in the future, 46.6% have adopted technology less than 1 year ago, 29.5% 
were involved in adoption in 1 to 3 years ago, 17% were 3 to 5 years ago and 4% had 
adopted their technology more than 5 years ago. This shows that most of the companies 
were recently involved in technology adoption which is 87 companies. Besides that, all of 
the respondents had experienced technology adoption in their company. 
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Table 6.1: Last adoption activities 
Last adoption Frequency Percent 
No previous adoption 0 0% 
Less than 1 year 87 49.4% 
1 to 3 years 52 29.5% 
3 to 5 years 30 17.0% 
More than 5 years 7 4.0% 
Total 176 100% 
 
 
6.2.1.6 Government support 
 
Respondents were asked whether they have had any assistance (financial, infrastructure, 
training, etc.) from the Malaysian Government during their adoption 13.1% which is only 
23 companies said ‘yes’ and the rest 153 (86.9%) companies funded their own technology 
adoption. From all the answer shows that Malaysian SMEs were depended on their own 
resources when it’s come to technology adoption. Based on the discussion in Study 1, 
Malaysian SMEs may aware of assistance by the Government regarding technology 
adoption only some make use of them. The Study 2 also shows that the number of the 
companies involved in take-up Government support on technology adoption is only small 
numbers. 153 respondents from 176 respondents show that they did not use the funding 
provided by Malaysian Government on technology adoption. This indicated that the 
assistance by Malaysian Government regarding technology adoption were not working 
well. The other reason maybe that the Malaysian manufacturing SMEs do not know about 
it or do not want to go through the process on securing the fund or assistance. 
 
Table 6.2: Government support in term of funding to adopt technology 
Government support (fund) Frequency Percent 
Yes 23 13.1% 
No 153 86.9% 
Total 176 100% 
 
 
 
 133 
 
6.3 Factor analysis 
  
As a first step, the researcher performed a factor analysis of multi item indicators to reduce 
the number of variables in the survey (Thong, 1999; Premkumar, Ramamurthy and 
Nilakanta, 1994). Factor analysis is a data reduction technique. It takes a large set of 
variables and summarize into a more meaningful and smaller set of factors or components. 
There are numbers of uses of factor analysis. It used in the development and evaluation of 
tests and scales. The large number of individual scale items and questions in a set of data 
can be refine and reduce to form smaller number of coherent subscales. Factor analysis also 
can be used to reduce a large number of related variables to a more manageable number, 
prior to using them in other analyses such as multiple regression or multivariate analysis 
of variance. Exploratory factor analysis is used in the early stages of research to gather 
information about the interrelationships among a set of variables. 
 
In order to undertake this analysis, principal component analysis with varimax rotation was 
performed on each of the domains to get the value of factor loading and commonalities, 
percent of variance and scree plot of Eigenvalues. 
 
6.3.1  Sample size.  
 
For factor analysis, it is important to have sufficient sample size to provide a precise 
solution (MacCallum, Widaman, Zhang and Hong, 1999). According to Tabachnick and 
Fidell (2013), the overall sample size should be 150+ ideally or a ratio of at least five cases 
for each variable. Pallant (2013) stated that the overall sample size should be 150+. In this 
study, the number of sample size is 176. Therefore, the researcher found that 176 cases for 
factor analysis are acceptable.  
 
6.3.2 Factorability of the correlation matrix.  
 
In order to ensure a good factor analysis, the variables should be correlated to some extent, 
but not be perfect correlated (Field, 2013). The correlation table was examined to ensure 
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that the factor model is appropriate for further factor analysis. Firstly the table was scanned 
in order to see if there was any correlations coefficient above 0.9. None of these were found. 
Secondly, it is recommended by Pallant (2013) that several correlations should be at least 
above 0.30 or r = 0.30 or greater for factor analysis to be considered suitable. From the 
investigation, the researcher found that this requirement was also satisfied.  
 
Other importance initial tests are the Keiser-Meyer-Olkin (KMO) measure, Bartlett’s test 
of sphericity and checking the anti-image correlation and covariance matrices. The KMO 
measure tests whether the partial correlation among variables is small (Field, 2013). If the 
KMO value is .60 and above, the data set is suitable for factor analysis. A small measure 
value less (KMO value < 0.6) indicates that the use of factor analysis may not be an 
appropriate method (Pallant, 2013). Moreover, the last control before moving on to the 
Principal Component Analysis (PCA) was to control the Bartlett’s test of sphericity. 
Bartlett’s test is a method used to test the hypothesis that a correlation matrix is an ‘identity 
matrix’. It must show a significant value (p < .05) to ensure that factor analysis is 
appropriate and good enough for further analysis. Table 6.3 shows the KMO measure and 
Bartlett’s test significant level. 
 
Table 6.3: KMO measure of sampling adequacy and Bartlett’s test of sphericity 
significant level 
Scales KMO measure of 
sampling adequacy 
Bartlett’s test of 
sphericity significant level 
Technology decision process .909 .000 
Technology attributes .806 .000 
Organizational factors .881 .000 
External environment factors .818 .000 
 
6.3.3 Factor Extraction – Principal Component Analysis (PCA) 
 
Factor extraction and rotation was performed by using Principal Component Analysis 
(PCA) with Varimax rotation to simplify the interpretation of factors (Hair et al., 2010). To 
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determine how many components (factors) to ‘extract’, a few pieces of information 
provided in the output should be taken into consideration. The Kaiser’s criterion of 
eigenvalues greater than 1.0 should be retained (Field, 2013). Total Variance Explained 
table was examined to determine how many components met this criterion. The second 
important information when doing the extraction is to examine the screeplot. The changes 
in the shape (or elbow) of the plots determine the numbers of components ought to be 
retained. Only components above the changes point are retained.   
 
In some factors, data reduction was done several times for data extraction. A few factors 
have to be dropped on the assumption that the items were not strong enough to be included 
in the factors or had the same meaning with other items. Tabachnick and Fidell (2013) 
stated that the greater the loading, the more the variable is a pure measure of the factor. 
According to Pallant (2013) before making the final decision concerning the number of 
factors, the Pattern Matrix table has to be examined. The items loading on each component 
shows the items that may be retained. Ideally, three or more loadings on each component 
and each item loading above .30 are favourable to obtain the optimal solution (Pallant 
(2013). 
 
6.3.3.1 Factor Extraction - Technology decision process  
 
The Principal Component Analysis (PCA) of all the 20 items yielded three factors based on 
Kaiser’s criterion of retaining Eigenvalues greater than 1.0. The total variance explained 
69.55%, that aligning with 60% benchmark introduced by Hair et al. (2010). The result of 
the PCA revealed that three components represented the technology decision process factor, 
which is not the same as the theoretical framework. From five the factors presented earlier, 
these factors were loaded into three factors. The screeplot in Figure 6.5 recommends 
retaining three components for technology decision process factors.   
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Figure 6.5: Screeplot of Technology Decision Process Scale 
 
Data reduction was done several times for factor extraction. As a result, three of the factors 
were clumped (Knowledge, Persuasion, and Decision) and two factors were grouped 
(Implementation and Confirmation).This may be because all the items had the same 
meaning as other items. There were five items dropped during the data reduction process 
(Knowledge 2, Knowledge 4, Persuasion 3, Decision 1, Decision 3 and Implementation 3). 
Therefore, two factors were retained for this factor. The result of the PCA for the 
Technology Decision Process factor is presented in Table 6.4. 
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Table 6.4: Item loading on Technology Decision 
 
 
 
  
Technology Decision Process Component 
1 2 
knowledge3 
We research to find the new technology 
.866  
persuasion2 
We considered the advantages and disadvantages of new technology 
.846  
persuasion4 
We considered to learn the new technology application 
.835  
decision2 
If there is a need to increase the operations, we would adopt new technology 
.822  
knowledge1 
We know what new technology is to be adopted 
.738  
persuasion1 
We plan how new technology might be implemented in our operation 
.719  
decision4 
We have secured funding to adopt new technology 
.629  
confirmation1 
Increased production reinforced the decision to use new technology 
 .909 
Implementation1 
New technology is being used in organization’s operation 
 .871 
confirmation2 
The need to improve our operation strengthened the decision to use new 
technology 
 .814 
confirmation4 
We have integrated new technology into our operations 
 .800 
confirmation3 
Consistence of instruction in use of new technology has caused us to adopt 
the technology 
 .683 
implementation2 
We know how to operate new technology 
 .662 
implementation4 
We have secured technical assistance from the technology provider to 
effectively implement new technology 
 .623 
 
Extraction Method: Principal Component Analysis.  
Rotation Method: Oblimin with Kaiser Normalization.   
Rotation converged in 8 iterations.  
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Component 1 consist of items that measure the initiation of the decision process. The items 
were found cross-loaded with each other. The measure was to evaluate the behaviour 
towards making decisions on technology adoption. This is supported by Damanpour (1991) 
which summarized the innovation decision process into two stages. There were initiation, 
and implementation. The stages introduced by Damanpour (1991) are significant with the 
findings. In the first phase, initiation, the companies consider the need to introduce the 
technology, research for information, process evaluation and decision to adopt the 
innovation (Damanpour, 1991). Component 2 appears to measure the implementation 
stages of the technology decision process that comprise implementation and confirmation 
stage. In the second stage, the adopters undergo the initial implementation and then confirm 
the adoption or reject the new technology (Damanpour, 1991). Further on, in multiple 
regression and hypothesis testing the researcher used the initiation stages and 
implementation stage for analysis and discussion to investigate the relationship between the 
factors that influence the technology decision process. The analysis was used to investigate 
the relationship between technology attributes, organizational factors, external 
environmental factors with the initiation stage and implementation stage of the technology 
decision process. 
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6.3.3.2 Factor Extraction – Perceived technology attributes 
  
The result of PCA revealed that six components representing the Perceived technology 
Attributes factor are the same as the theoretical framework. The six components showed 
80.785% of the total variance. The Screeplot in Figure 6.6 also recommends retention of 
six components for the Technology Attributes factors. 
 
Figure 6.6: Screeplot of Technology Attributes Scale 
 
Data reduction was completed several times for factor extraction. As a result, two items 
(Compatibility 4 and Observability 4) were deleted on the assumption that the items were 
not strong enough to be Technology Attributes factors, or the items had the same meaning 
as other items. Accordingly, only 21factors were retained. The result of the PCA for the 
Technology Attributes factor is presented in Table 6.5. 
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Table 6.5: Item loading on Technology Attributes 
Technology Attributes Component 
1 2 3 4 5 6 
relative advantage2 
New industrial manufacturing technology can improve 
product quality 
.970      
relative advantage3 
New industrial manufacturing technology would lead to 
direct benefits (e.g. cut costs, increase productivity, cut 
turnaround time) 
.927      
relative advantage4 
New industrial manufacturing technology advantages 
are sufficient for us to consider using it 
.824      
relative advantage1 
New industrial manufacturing technology meets our 
financial investment criteria 
.765      
cost1rev 
New industrial manufacturing technology is expensive 
to acquire 
 .949     
cost2rev 
New industrial manufacturing technology is expensive 
to maintain 
 .949     
cos3rev 
New industrial manufacturing technology consume a 
larger share of the available financial resources 
 .829     
trialabity2 
New industrial manufacturing technology usage can be 
tested before implemented into organization’s operation 
  -.866    
trialability1 
New industrial manufacturing technology is able to be 
use long enough on a trial basis 
  -.853    
trialability4 
New industrial manufacturing technology provider 
gives a chance to use the technology on a trial basis 
  -.788    
trialabity3 
New industrial manufacturing technology operating 
instructions can be study before implemented into 
organization’s operation 
  -.784    
complexity4 
Learning to operate industrial manufacturing 
technology is easy 
   .943   
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complexity3 
New industrial manufacturing technology adoption 
process is complex 
   .933   
complexity2 
New industrial manufacturing technology usage is 
understandable 
   .919   
complexity1 
New industrial manufacturing technology is easy to 
learn by our employees 
   .802   
observability1 
New industrial manufacturing technology benefits are 
apparent 
    .929  
observability2 
New industrial manufacturing technology results of 
usage are easy to tell to others 
    .918  
observability3 
New industrial manufacturing technology consequences 
of using can easily explain to others 
    .856  
compatibility1 
New industrial manufacturing technology match well 
with organization’s culture 
     .920 
compatibility2 
New industrial manufacturing technology is compatible 
with existing system of conducting organization’s 
operation 
     .843 
compatibility3 
New industrial manufacturing technology is fit with 
current operational practices 
     .829 
 
Extraction Method: Principal Component Analysis.  
Rotation Method: Oblimin with Kaiser Normalization. 
Rotation converged in 8 iterations. 
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6.3.3.3 Factor Extraction - Organizational Factor 
 
The Screeplot in Figure 6.7 revealed a clear break after fifth component. Furthermore, the 
total variance table shows five components with total variance of 70.580%.  
 
Figure 6.7: Screeplot of Organizational Culture Scale 
 
The patent matrix table shows the relative contribution that items make to the six retained 
factors (Table 6.6). Based on the findings, all 26 items were retained for organizational 
factors. The components remain as; adhocracy culture, market culture, hierarchy culture, 
group culture and top management support. Two items were dropped (market 5 and market 
6) throughout the reduction process.   
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Table 6.6: Item loading on Organizational Factor 
Organizational Culture Component 
1 2 3 4 5 
adhocracy culture5 
The glue that holds our organization together is 
commitment to innovation 
.905     
adhocracy culture6 
Important for our organization is being open to new 
challenges 
.899     
adhocracy culture2 
People in our organization exploit innovative 
opportunities 
.879     
adhocracy culture1 
Our organization is a dynamic place 
.858     
adhocracy culture4 
The leadership in our organization is entrepreneurial 
.840     
adhocracy culture3 
In our organization people are willing to take risks 
.748     
group culture6 
Important for our organization is shared decision 
making 
 .911    
group culture4 
The leadership in our organization is mentoring 
 .816    
group culture5 
The glue that holds our organization together is 
mutual trust 
 .784    
group culture2 
People in our organization share a lot of themselves 
 .751    
group culture3 
In our organization open discussions about work-
related topics are typical 
 .697    
group culture1 
Our organization is like an extended family 
 .514    
hierarchy culture2 
People in our organization communicate according to 
chain of command model 
  .829   
hierarchy culture4 
The leadership in our organization is controlled with 
formal procedures  
  .804   
hierarchy culture3 
In our organization formal rules are valued 
  .760   
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hierarchy culture5 
The glue that holds our organization together is 
bureaucratic procedures 
  .684   
hierarchy culture1 
Our organization is a structured place 
  .667   
hierarchy culture6 
Important for our organization is stability 
  .588   
top management support2 
Top management is supportive of the use of new 
industrial manufacturing technology in the production 
operation 
   .836  
top management support3 
Our business has clear vision on industrial 
manufacturing technology 
   .757  
top management support4 
Our vision of industrial manufacturing technology is 
widely communicated and understood throughout the 
organization 
   .748  
top management support1 
Top management is interested in the use of new 
industrial manufacturing technology 
   .708  
market culture3 
In our organization people focus on individual 
achievements 
    .833 
market culture1 
Our organization is an achievement-oriented place 
    .811 
market culture2 
People in our organization are expected to be 
competitive 
    .745 
market culture4 
The leadership in our organization is profit-oriented 
    .670 
 
Extraction Method: Principal Component Analysis.  
Rotation Method: Oblimin with Kaiser Normalization. 
Rotation converged in 8 iterations. 
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6.3.3.4 Factor Extraction - External Environment Factors 
 
Principal Component Analysis (PCA) revealed the presence of three components with 
Eigenvalues exceeding 1.0 for external environment factor. The variance explained 
48.415%, 21.566%, and 14.426% with total variance of 84.408% respectively. The 
screeplots are presented in Figure 6.8, indicating a retention of three components for the 
external environmental factor. Direct oblimin rotation method was applied so that 
meaningful constructs could be obtained.  
 
Figure 6.8: Screeplot of External Environment Scale 
 
Moreover, data reduction was undertaken several times for the factor extraction. Four 
factors (Environmental dynamism 5, Environmental complexity 1, Environmental 
complexity 2 and Environmental hostility 5) were deleted on the assumption that the items 
were not strong enough to be external environment factors.  
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Table 6.7: Item loading on External Environment Factor 
External Environment Component 
1 2 3 
environmental hostility2 
Shortage in input resources posed challenges to the organization’s 
existent 
.971   
environmental hostility1 
A shrinking market has been a threat for the organization’s survival 
.965   
environmental hostility3 
Competition in the form of quality of product is a threat to our 
existent 
.957   
environmental hostility4 
Price competition is a matter of concern 
.948   
environmental complexity6 
Our suppliers are similar to one another 
 .983  
environmental complexity5 
We do not have to deal with a large number of suppliers 
 .977  
environmental complexity4rev 
Our customers are diverse in their needs 
 .888  
environmental complexity3rev 
We have to deal with a large number of customers 
 .654  
environmental dynamism3 
Predicting the technological changes required to meet the product 
requirements was not difficult 
  .942 
environmental dynamism2 
Predicting the changes in competitors’ actions was not difficult 
  .853 
environmental dynamism4 
Predicting the changes in our suppliers’ actions was not difficult 
  .835 
environmental dynamism1 
Predicting the changes in customer demand and tastes was not 
difficult 
  .835 
 
Extraction Method: Principal Component Analysis.  
Rotation Method: Oblimin with Kaiser Normalization. 
Rotation converged in 5 iterations. 
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6.3.3.5 Summary of factor extraction – Final factors 
 
Table 6.8 shows the groups’ names and their factor loading values. Findings from factor 
analysis found that there were two factors that had to be renamed for dependent variables. 
Thus, in Table 6.9, the factor extractions from this analysis revealed the majority of the 
independent variables were grouped together. Therefore, it can be stated that the questions 
yield high construct validity.  
 
Table 6.8: Factors of technology decision process (dependent variables) 
 
 
 
 
 
 
Item Factor 1:  Initiation Factor loading 
A3. We research to find the new technology 0.866 
A6. We considered the advantages and disadvantages of new 
technology 
0.846 
A8. We considered to learn the new technology application 0.835 
A10 If there is a need to increase the operations, we would adopt new 
technology 
0.822 
A1. We know what new technology is to be adopted 0.738 
A5. We plan how new technology might be implemented in our 
operation 
0.719 
A12 We have secured funding to adopt new technology 0.629 
Item Factor 2:  Implementation Factor loading 
A17. Increased production reinforced the decision to use new 
technology 
0.909 
A13. New technology is being used in organization’s operation 0.871 
A18. The need to improve our operation strengthened the decision to 
use new technology 
0.814 
A20. We have integrated new technology into our operations 0.800 
A19. Consistence of instruction in use of new technology has caused 
us to adopt the technology 
0.683 
A14. We know how to operate new technology 0.662 
A16. We have secured technical assistance from the technology 
provider to effectively implement new technology 
0.623 
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Technology decision process were regrouped and renamed. From five factors proposed at 
the beginning of the study came two factors. The initial Factor 1, Factor 2 and Factor 3 
which includes the ‘Knowledge, Persuasion and Decision’ stages were lumped together 
with some of the items being deleted. These three factors were renamed to ‘Initiation’ 
(Factor 1). Factor 4 was grouped with Factor 5 which includes the ‘implementation and 
confirmation’ stages and was renamed as ‘Implementation’ (Factor 2). Consequently, the 
hypotheses of this research were revised to be the relationship between the independent 
variables on the initiation stage and implementation stage of the technology decision 
process. Further findings are accessible in Section 6.4 and Section 6.5. 
 
From the analysis, five items were dropped because of the multidimensionality of the items. 
The five items were loaded in two different columns. The items that were deleted were 
‘Knowledge 2’, ‘Knowledge 4’, ‘Persuasion 3’, ‘Decision1’, ‘Decision3’ and 
‘Implementation 3’. 
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Table 6.9: Factors of technology attributes, organizational factors, external environmental 
factors (independent variables) 
 
Technology attributes  
Item Factor 1:  Relative advantages Factor loading 
B6. New industrial manufacturing technology can improve product quality 0.970 
B7. New industrial manufacturing technology would lead to direct benefits 
(e.g. cut costs, increase productivity, cut turnaround time) 
0.927 
B8. New industrial manufacturing technology advantages are sufficient for 
us to consider using it 
0.824 
B5. New industrial manufacturing technology meets our financial 
investment criteria 
0.765 
Item Factor 2:  Cost Factor loading 
B21. New industrial manufacturing technology is expensive to acquire 0.949 
B22. New industrial manufacturing technology is expensive to maintain 0.949 
B23. New industrial manufacturing technology consume a larger share of the 
available financial resources 
0.829 
Item Factor 3:  Trialability Factor loading 
B14. New industrial manufacturing technology usage can be tested before 
implemented into organization’s operation 
0-.866 
B13. New industrial manufacturing technology is able to be use long enough 
on a trial basis 
0-.853 
B15. New industrial manufacturing technology operating instructions can be 
study before implemented into organization’s operation 
0-.788 
B16. New industrial manufacturing technology provider gives a chance to use 
the technology on a trial basis 
0-.784 
Item Factor 4:  Complexity Factor loading 
B12. Learning to operate industrial manufacturing technology is easy 0.943 
B11. New industrial manufacturing technology adoption process is not 
complex 
0.933 
B10. New industrial manufacturing technology usage is understandable 0.919 
B9. New industrial manufacturing technology is easy to learn by our 
employees 
0.802 
Item Factor 6:  Observabality Factor loading 
B17. New industrial manufacturing technology benefits are apparent 0.929 
B18. New industrial manufacturing technology results of usage are easy to 
tell to others 
0.918 
B19. New industrial manufacturing technology consequences of using can 
easily explain to others 
0.856 
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Item Factor 5:  Compatibility Factor loading 
B1. New industrial manufacturing technology match well with 
organization’s culture 
0.920 
B2. New industrial manufacturing technology is compatible with existing 
system of conducting organization’s operation 
0.843 
B3. New industrial manufacturing technology is fit with current operational 
practices 
0.829 
Organizational factors 
Item Factor 1:  Adhocracy culture Factor loading 
B57. The glue that holds our organization together is commitment to 
innovation 
0.905 
B61. Important for our organization is being open to new challenges 0.899 
B45. People in our organization exploit innovative opportunities 0.879 
B40. Our organization is a dynamic place 0.858 
B53. The leadership in our organization is entrepreneurial 0.840 
B49. In our organization people are willing to take risks 0.748 
Item Factor 2:  Group culture Factor loading 
B60. Important for our organization is shared decision making 0.911 
B52. The leadership in our organization is mentoring 0.816 
B56. The glue that holds our organization together is mutual trust 0.784 
B44. People in our organization share a lot of themselves 0.751 
B48. In our organization open discussions about work-related topics are 
typical 
0.697 
B40. Our organization is like an extended family 0.514 
Item Factor 3:  Hierarchy culture Factor loading 
B46. People in our organization communicate according to chain of command 
model 
0.829 
B54. The leadership in our organization is controlled with formal procedures
  
0.804 
B50. In our organization formal rules are valued 0.760 
B58. The glue that holds our organization together is bureaucratic procedures 0.684 
B42. Our organization is a structured place 0.667 
B62. Important for our organization is stability 0.588 
Item Factor 4:  Market culture Factor loading 
B51. In our organization people focus on individual achievements 0.833 
B43. Our organization is an achievement-oriented place 0.811 
B47. People in our organization are expected to be competitive 0.745 
B55. The leadership in our organization is profit-oriented 0.670 
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Item Factor 5: Top management support Factor loading 
B65. Top management is supportive of the use of new industrial 
manufacturing technology in the production operation 
0.836 
B66. Our business has clear vision on industrial manufacturing technology 0.757 
B67. Our vision of industrial manufacturing technology is widely 
communicated and understood throughout the organization 
0.748 
B64. Top management is interested in the use of new industrial 
manufacturing technology 
0.708 
External environment factors 
Item Factor 1:  Environment hostility Factor loading 
B36. Shortage in input resources posed challenges to the organization’s 
existent 
0.971 
B35. A shrinking market has been a threat for the organization’s survival 0.965 
B37. Competition in the form of quality of product is a threat to our existent 0.957 
B38. Price competition is a matter of concern 0.948 
Item Factor 2:  Environment complexity Factor loading 
B34. Our suppliers are similar to one another 0.983 
B33. We do not have to deal with a large number of suppliers 0.977 
B32. Our customers are diverse in their needs 0.888 
B31. We have to deal with a large number of customers 0.654 
Item Factor 3:  Environment dynamism Factor loading 
B26. Predicting the technological changes required to meet the product 
requirements was not difficult 
0.942 
B25. Predicting the changes in competitors’ actions was not difficult 0.853 
B27. Predicting the changes in our suppliers’ actions was not difficult 0.835 
B24. Predicting the changes in customer demand and tastes was not difficult 0.835 
 
From the factor analysis, the findings show that most of the items remained in the same 
group, if not deleted. The independent variables remain three factors with each has different 
number of sub-factors. The technology attributes have six sub-factors; relative advantages, 
cost, trialability, complexity, observability and compatibility. Organizational factors 
consist of five sub-factors; group culture, adhocracy culture, hierarchy culture, market 
culture (as organizational culture) and top management support. External environment 
factors consist of three sub-factors; environmental dynamism, environmental complexity 
and environmental hostility.  
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There were items that loaded in multiple components. In technology attributes, 
‘Compatibility 4’ and ‘Observability 4’ were not retained in these factors. For 
organizational factors, ‘Market culture 5’ and ‘Market culture 6’ were not included in this 
factor. Next, ‘Environmental dynamism 5’, ‘Environmental complexity 1’, ‘Environmental 
2’ and ‘Environmental hostility 5’ were removed from the study. 
 
6.4 Cronbach alpha testing reliability of the scales 
 
Cronbach’s alpha is the most common form of internal consistency reliability coefficient. 
Cronbach’s alpha testing reviews the reliability of scales used in a study. It is based on the 
average inter-item correlation. Ideally, the Cronbach Alpha coefficient of a scale should be 
above 0.70 (DeVellis, 2012; Pallant, 2013). Reliability of scales refers to the internal 
consistency of items that comprise a latent structure (Hair et al., 2010). The researcher has 
used Cronbach’s alpha in order to test the reliability of the items after factor analysis. 
Cronbach’s alpha for all the components of this study were calculated and listed in Table 
6.10 and Table 6.11. First, the three scales that were supposed to form the factor of the 
dependent variable were tested. Then, three of the independent variables were tested 
separately according to each of the scales of the variables. From these tables, it shows that 
the scales are well over the 0.70 threshold. The result of reliability testing indicated that all 
of the scales in the instruments were reliable. 
 
Table 6.10: Cronbach’s Alpha value for dependent variables 
Construct Component label Cronbach’s Alpha 
Technology Decision 
Process 
Initiation .894 
Implementation .893 
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Table 6.11: Cronbach’s Alpha value for independent variables 
Construct Component label Cronbach’s Alpha 
Technology 
Attributes 
Relative advantages .920 
Compatibility .855 
Complexity .939 
Trialability .853 
Observability .903 
Cost .902 
Organization factors Organization culture: Group culture .883 
Organization culture: Adhocracy culture .963 
Organization culture: Hierarchy culture .822 
Organization culture: Market culture .826 
Top management commitment .894 
External environment Environmental dynamism .902 
Environmental Complexity .905 
Environmental Hostility .981 
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6.5 Multiple regression 
 
A multiple regression analysis was performed to examine the significance and relationships 
between the Malaysian manufacturing SMEs. This part of the analysis examined the 
predicting powers of the established independent variables on the dependent variable using 
multiple regression, so the established hypotheses can be accepted or rejected. The 
dependent variable was in the initiation stages and implementation stage of the technology 
decision process. Both dependent variables were analysed separately with one dependent 
variable for each analysis. The independent variable including the construct of technology 
attributes, organizational factors and external environmental factors. 
 
There are two sections of the multiple regression;  
 
Section 1 
1. Investigation of the technology attributes that influence the initiation stage of the 
technology decision process.(hypothesis testing: H1a1, H1b1, H1c1, H1d1, H1e1, 
H1f1); 
2. Investigation of the organizational factors that influence the initiation stage of the 
technology decision process.(hypothesis testing: H2a1, H2b1, H2c1, H2d1, H2e1); 
and  
3. Investigation of the external environment factor that influence the initiation stage 
of the technology decision process (hypothesis testing: H3a1, H3b1, H3c1). 
 
Section 2 
1. Investigation of the technology attributes that influence the implementation stage 
of the technology decision process.(hypothesis testing: H1a2, H1b2, H1c2, H1d2, 
H1e2, H1f2); 
2. Investigation of the organizational factors that influence the implementation stage 
of the technology decision process.(hypothesis testing: H2a2, H2b2, H2c2, H2d2, 
H2e2); and 
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3. Investigation of the external environment factor that influence the implementation 
stage of the technology decision process (hypothesis testing: H3a2, H3b2, H3c2). 
 
The intention of the investigation in Section 1 is examines if there is any relationship 
between technology attributes, organizational factors and external environment factors in 
the initiation stage.  Section 2 investigates if there is any relationship between technology 
attributes, organizational factors and external environment factors in the implementation 
stage. The aim is to accept or reject all the hypotheses and confirms the framework 
proposed for this thesis. Later, both findings will contribute to developing the conceptual 
model for the technology decision process by Malaysian manufacturing SMEs. 
 
The coefficient table was looked to find the variables that contributed to the prediction of 
the dependent variables. The beta values (β) were compared to see the level of contribution 
of each independent variable. Sig. Column in coefficient table was checked to observe 
whether the independent variables making the statistically significant contribution to the 
equation. If the Sig. Value is less than 0.05, the variable is making a significant contribution 
to the prediction of the dependent variable and the hypothesis can be accepted. If greater 
than 0.05, it can be concluded as not making a significant contribution to the prediction of 
the dependent variable and the hypothesis should be rejected.  
 
6.5.1 Hypotheses testing: Section 1 
 
6.5.1.1 Hypothesis testing between Technology Attributes and Initiation Stage of 
Technology Decision Process  
  
This section examines the link between the technology attributes and the initiation stage of 
the technology decision process. The following hypotheses were proposed to identify the 
relationship between the technology attribute factors of the initiation stage in the 
technology adoption process. Table 6.12 shows the hypotheses proposed: 
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Table 6.12: Hypotheses H11 (relationship between technology attributes and the 
initiation stage of technology decision process) 
Hypothesis  
H1a1 Compatibility has a significant relationship with technology decision 
process 
H1b1 Relative advantage has a significant relationship with the initiation stage 
of technology decision process 
H1c1 Complexity has a significant relationship with the initiation stage of 
technology decision process 
H1d1 Trialability has a significant relationship with the initiation stage of 
technology decision process 
H1e1 Observability has a significant relationship with the initiation stage of 
technology decision process 
H1f1 Cost has a significant relationship with the initiation stage of technology 
decision process 
 
Results of the estimation is provided in Table 6.13. The results indicate that the set of 
independent variables linearly influence the dependent variables (F = 11.541, p = .000) 
with R² = 0.291 and an adjusted R² = 0.265. The value of R² for the model indicated that 
29.1% of the variance in initiation can be explained by the selected predictor, namely the 
technology attributes. 
 
Table 6.13: Model summary of multiple regression of technology attributes 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.539 .291 .265 .85705079 11.541 .000 
a. Predictors: (Constant), compatibility, cost, trialability, observability, complexity, relative advantages 
b. Dependent Variable: initiation 
 
An examination of the regression results in Table 6.14 (coefficients table) reveal two 
significant predictors namely; relative advantage (p = 0.030) and complexity (p = 0.000) 
which indicated that p < 0.05. These results identify complexity as the strongest contributor 
in predicting the provision of the initiation stage. The Beta coefficient value shows that 
complexity has the strongest relationship with initiation, ß = 0.347 and significant level p 
= 0.000. Therefore, H1c1 is supported as there is a positive and significant relationship 
between them. 
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Secondly, there is an association between relative advantages and the provision of the 
initiation stage. Beta coefficient value for this predictor is ß = 0.171 with a significant level 
of p = 0.030 (p < 0.05). Due to their positive and significant relationship, H1b1 is therefore 
accepted. 
 
Table 6.14: Multiple regression results for technology attributes and initiation 
stage in the technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-value 
B Std. Error Beta 
(Constant) -4.377 .703  -6.225 .000 
relative advantages .525 .240 .171 2.190 .030* 
cost .155 .195 .054 .796 .427 
trialability .226 .292 .055 .776 .439 
complexity .986 .219 .347 4.499 .000* 
observability -.010 .267 -.003 -.038 .969 
compatibility .449 .247 .133 1.820 .070 
a. Dependent Variable: initiation 
 
6.5.1.2 Hypothesis testing between Organizational Factors and Initiation Stage of 
Technology Decision Process 
  
This section determines the link between the provision of organizational factors and the 
initiation stages in the technology decision process. The following hypotheses were 
established to identify their relationship. Organizational culture and top management 
support were analysed separately because the researcher wanted to identify the types of 
cultures that the influence initiation stage of technology decision process. The first part 
represents the examination of organizational culture and the second part top management 
support. 
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Table 6.15: Hypotheses H21 (relationship between organizational factors and the 
initiation stage of technology decision process) 
Hypothesis  
H2a1 Group (clan) culture has a significant relationship with the initiation 
stage of technology decision process 
H2b1 Adhocracy culture has a significant relationship with the initiation stage 
of technology decision process 
H2c1 Hierarchy culture has a significant relationship with the initiation stage 
of technology decision process 
H2d1 Market culture has a significant relationship with the initiation stage of 
technology decision process 
H2e1 Top management support has a significant relationship with the 
initiation stage of technology decision process 
  
 
Organizational culture 
 
Results of the estimation are provided in Table 6.16. The results indicate that the set of 
independent variables linearly influence the dependent variables (F = 33.719, p = .000) 
with R² = 0.441 and an adjusted R² = 0.428. The value of R² for the model indicated that 
44.1% of the variance in initiation can be explained of the selected predictor, namely 
organizational culture. 
 
Table 6.16: Model summary of multiple regression of organizational culture 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.664 .441 .428 .75639057 33.719 .000 
a. Predictors: (Constant), market culture, adhocracy culture, hierarchy culture, group culture 
b. Dependent Variable: initiation 
 
It is also revealed that the adhocracy culture has the strongest link to the initiation stage in 
technology decision process. The beta coefficient value for this predictor is ß = 0.626 and 
significant level of p = 0.000 (p < 0.05). This indicates that H2b1 is accepted as there is a 
positive and significant relationship between them. 
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Table 6.17: Multiple regression results for organizational culture and Initiation 
stage in technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-
value 
B Std. Error Beta 
(Constant) -4.004 .509  -7.872 .000 
adhocracy culture 1.860 .181 .626 10.271 .000* 
group culture .212 .123 .130 1.731 .085 
hierarchy culture .104 .245 .026 .424 .672 
market culture -.073 .113 -.048 -.650 .517 
a. Dependent Variable: initiation 
 
 
Top management support  
 
The outcomes of the analysis are presented in Table 6.18. The result indicates that total top 
management support explained 81.1% of the provision of the initiation stage of the 
technology decision process which is considered as high (R² = 0.811, an adjusted R² = 
0.810). Table 6.18 of shows that the F value = 753.997 and the significant value is p = 
0.000 <0.05. 
 
Table 6.18: Model summary of multiple regression of top management support 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.901 .812 .811 .43425587 753.997 .000 
a. Predictors: (Constant), top management support 
b. Dependent Variable: initiation 
 
This reveals that top management support has a significant relationship with the initiation 
stage of the technology decision process. The beta coefficient value for this predictor is ß 
= 0.901 and significant level of p = 0.000 (p < 0.05).  Therefore, H2e1 is supported as there 
is a positive relationship between the top management support and the initiation stage of 
technology decision process. 
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Table 6.19: Multiple regression results for top management support and Initiation stage in 
technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-
value 
B Std. Error Beta 
(Constant) -6.889 .253  -27.228 .000 
top management support 3.590 .131 .901 27.459 .000* 
a. Dependent Variable: initiation 
 
6.5.1.3 Hypothesis testing between External Environment Factors and Initiation Stage 
of Technology Decision Process 
 
This section investigates the relationship between the provision of external environment 
factors and the initiation stage of the technology decision process. The following 
hypotheses were formulated to identify the relationship between external environment of 
factors and the initiation stage of the technology decision process. Table 6.20 illustrates 
the hypotheses: 
 
Table 6.20: Hypotheses H31 (relationship between external environment factors 
and the initiation stage of technology decision process) 
Hypothesis  
H3a1 Environmental dynamism has a significant relationship with the 
initiation stage of the technology decision process 
H3b1 Environmental complexity has a significant relationship with the 
initiation stage of the technology decision process 
H3c1 Environmental hostility has a significant relationship with the initiation 
stage of the technology decision process 
 
The results are presented in Table 6.21. It is revealed that the value of the R² = 0.483, an 
adjusted R² = 0474. This indicates that 50.1% of the external environmental factors explain 
the provision of the initiation stage of the technology decision process. Table 6.21 shows 
that F = 53.508 and p = 0.000 < 0.05. 
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Table 6.21: Model summary of multiple regression of external environment factors 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.695 .483 .474 .72544894 53.508 .000 
a. Predictors: (Constant), environmental hostility, environmental complexity, environmental dynamism 
b. Dependent Variable: initiation 
 
Firstly, the result identifies that the environmental hostility as the strongest contributor in 
predicting the initiation stage of the technology decision process with a beta coefficient 
value for this predictor of ß = 0.598 and significant level of p = 0.000 (p < 0.05).  As a 
result, H3c1 is supported as there is a positive and significant relationship between them. 
 
Secondly, there is an association between environmental dynamism and the initiation stage 
of the technology decision process (ß = 0.186, p = 0.004 < 0.05).  Due to their positive and 
significant relationship, H3c1 is therefore supported. 
 
Table 6.22: Multiple regression results for external environment factors and Initiation 
stage in technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-value 
B Std. Error Beta 
(Constant) -
4.301 
.479 
 
-8.986 .000 
environmental complexity -.194 .210 -.053 -.922 .358 
environmental dynamism .657 .227 .186 2.900 .004* 
environmental hostility 1.829 .196 .598 9.348 .000* 
a. Dependent Variable: initiation 
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6.5.2 Hypotheses testing: Section 2 
 
6.5.2.1 Hypothesis testing between Technology Attributes and Implementation Stage of 
Technology Decision Process  
  
This section examines the link between the technology attributes and the implementation 
stage of the technology decision process. The following hypotheses were proposed to 
identify the relationship between the technology attribute factors of the implementation 
stage in the technology adoption process. Table 6.23 shows the hypotheses proposed: 
 
Table 6.23: Hypotheses H12 (relationship between technology attributes and the 
implementation stage of technology decision process) 
Hypothesis  
H1a2 Relative advantage has a significant relationship with the 
implementation stage of technology decision process 
H1b2 Compatibility has a significant relationship with the implementation 
stage of technology decision process 
H1c2 Complexity has a significant relationship with the implementation stage 
of technology decision process 
H1d2 Observability has a significant relationship with the implementation 
stage of technology decision process 
H1e2 Trialability has a significant relationship with the implementation stage 
of technology decision process 
H1f2 Cost has a significant relationship with the implementation stage of 
technology decision process 
 
Results of the estimation is provided in Table 6.24. The results indicate that the set of 
independent variables linearly influence the dependent variables (F = 58.698, p = .000) 
with R² = 0.676 and an adjusted R² = 0.664. The value of R² for the model indicated that 
67.6% of the variance in implementation can be explained by the selected predictor, namely 
the technology attributes. 
 
Table 6.24: Model summary of multiple regression of technology attributes 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.822 .676 .664 .57945760 58.698 .000 
a. Predictors: (Constant), compatibility, cost, trialability, observability, complexity, relative advantages 
b. Dependent Variable: implementation 
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The regression results in Table 6.25 (coefficients table) reveals two significant predictors 
namely; complexity (p = 0.000) and compatibility (p = 0.000) which indicated that p < 
0.05. These results identify complexity as the strongest contributor in predicting the 
provision of the initiation stage. The Beta coefficient value shows that complexity has a 
strong relationship with initiation, ß = 0.538 and significant level p = 0.000. Therefore, 
H1c2 is supported as there is a positive and significant relationship between them. 
 
Secondly, there is an association between compatibility and the provision of the 
implementation stage. Beta coefficient value for this predictor is ß = 0.404 with a 
significant level of p = 0.000 (p < 0.05). Due to their positive and also strong significant 
relationship, H1a2 is therefore accepted. 
 
Table 6.25: Multiple regression results for technology attributes and implementation stage 
in the technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-
value 
B Std. Error Beta 
(Constant) -5.785 .475  -12.168 .000 
relative advantages .203 .162 .066 1.250 .213 
cost .052 .132 .018 .394 .694 
trialability -.025 .197 -.006 -.127 .899 
complexity 1.528 .148 .538 10.309 .000* 
observability -.054 .180 -.015 -.298 .766 
compatibility 1.366 .167 .404 8.184 .000* 
a. Dependent Variable: implementation 
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6.5.2.2 Hypothesis testing between Organizational Factors and Implementation Stage 
of Technology Decision Process 
  
This section determines the link between the provision of organizational factors and the 
implementation stages in the technology decision process. The following hypotheses were 
established to identify their relationship. Organizational culture and top management 
support were analysed separately because the researcher wanted to identify the types of 
cultures that the influence implementation stage of technology decision process. The first 
part represents the examination of organizational culture and the second part top 
management support. 
 
Table 6.26: Hypotheses H22 (relationship between organizational factors and the 
implementation stage of technology decision process) 
Hypothesis  
H2a2 Group (clan) culture has a significant relationship with the 
implementation stage of technology decision process 
H2b2 Adhocracy culture has a significant relationship with the 
implementation stage of technology decision process 
H2c2 Hierarchy culture has a significant relationship with the implementation 
stage of technology decision process 
H2d2 Market culture has a significant relationship with the implementation 
stage of technology decision process 
H2e2 Top management support has a significant relationship with the 
implementation stage of technology decision process 
  
 
Organizational culture 
 
Results of the estimation are provided in Table 6.27. The results indicate that the set of 
independent variables linearly influence the dependent variables (F = 20.883, p = .000) 
with R² = 0.328 and an adjusted R² = 0.312. The value of R² for the model indicated that 
32.8% of the variance in initiation can be explained by selected predictor, namely 
organizational culture. 
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Table 6.27: Model summary of multiple regression of organizational culture 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.573a .328 .312 .82917540 20.883 .000a 
a. Predictors: (Constant), market culture, adhocracy culture, hierarchy culture, group culture 
b. Dependent Variable: implementation 
 
It is also revealed that the adhocracy culture has the strongest link to the implementation 
stage in technology decision process. The beta coefficient value for this predictor is ß = 
0.544 and significant level of p = 0.000 (p < 0.05). This indicates that H2b2 is accepted as 
there is a positive and significant relationship between them. 
 
Table 6.28: Multiple regression results for organizational culture and implementation stage 
in technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-
value 
B Std. Error Beta 
(Constant) -3.451 .558  -6.188 .000 
adhocracy culture 1.616 .198 .544 8.141 .000* 
group culture .154 .134 .094 1.143 .255 
hierarchy culture .115 .268 .029 .429 .669 
market culture -.066 .123 -.043 -.536 .592 
a. Dependent Variable: implementation 
 
Top management support  
 
The outcomes of the analysis are presented in Table 6.29. The result indicates that total top 
management support is explained 26.7% of the provision of the implementation stage of 
the technology decision process is (R² = 0.26.7, an adjusted R² = 0.263). Table 6.29 of 
shows that the F value = 63.427and the significant value is p = 0.000 <0.05. 
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Table 6.29: Model summary of multiple regression of top management support 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.517a .267 .263 .85852635 63.427 .000a 
a. Predictors: (Constant), top management support 
b. Dependent Variable: initiation 
 
This reveals that top management support has a significant relationship with the 
implementation stage of the technology decision process. The beta coefficient value for 
this predictor is ß = 0.517 and significant level of p = 0.000 (p < 0.05).  Therefore, H2e2 is 
supported as there is a positive relationship between the top management support and the 
implementation stage of technology decision process. 
 
Table 6.30: Multiple regression results for top management support and implementation 
stage in technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-
value 
B Std. Error Beta 
(Constant) -3.950 .500  -7.897 .000 
top management support 2.058 .258 .517 7.964 .000* 
a. Dependent Variable: implementation 
 
 
6.5.2.3 Hypothesis testing between External Environment Factors and Implementation 
Stage of Technology Decision Process 
 
This section investigates the relationship between the provision of external environment 
factors and the implementation stage of the technology decision process. The following 
hypotheses were formulated to identify the relationship between external environment of 
factors and the implementation stage of the technology decision process. Table 6.31 
illustrates the hypotheses: 
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Table 6.31: Hypotheses H32 (relationship between external environment factors 
and the implementation stage of technology decision process) 
Hypothesis  
H3a2 Environmental dynamism has a significant relationship with the 
initiation stage of the technology decision process 
H3b2 Environmental complexity has a significant relationship with the 
initiation stage of the technology decision process 
H3c2 Environmental hostility has a significant relationship with the initiation 
stage of the technology decision process 
 
The results are presented in Table 6.32. It is revealed that the value of the R² = 0.552, an 
adjusted R² = 0.544. This indicates that 55.2 % of the external environmental factors 
explain the provision of the implementation stage of the technology decision process. Table 
6.25 shows that F = 70.548 and p = 0.000 < 0.05. 
 
Table 6.32: Model summary of multiple regression of external environment factors 
R R² Adjusted R² Std. Error of the estimate F Sig F 
.743a .552 .544 .67539091 70.548 .000a 
a. Predictors: (Constant), environmental hostility, environmental complexity, environmental dynamism 
b. Dependent Variable: implementation 
 
Firstly, the result identifies that the environmental hostility as the strongest contributor in 
predicting the implementation stage of the technology decision process with a beta 
coefficient value for this predictor of ß = 0.281 and significant level of p = 0.000 (p < 0.05).  
As a result, H3c2 is supported as there is a positive and significant relationship between 
them. 
 
Secondly, there is an association between environmental dynamism and the 
implementation stage of the technology decision process (ß = 0.563, p = 0.000 < 0.05).  
Due to their positive and significant relationship, H3a2 is therefore supported. 
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Table 6.33: Multiple regression results for external environment factors and implementation 
stage in technology decision process 
Independent variables Unstandardized 
Coefficients 
Standardized 
Coefficients 
t-value Sig. p-
value 
B Std. 
Error 
Beta 
(Constant) -5.359 .446  -12.026 .000 
environmental complexity -.011 .196 -.003 -.055 .956 
environmental dynamism 1.987 .211 .563 9.418 .000* 
environmental hostility .860 .182 .281 4.723 .000* 
a. Dependent Variable: implementation 
 
6.5.3 Summary of multiple regression for hypotheses testing 
 
The findings of hypotheses testing are summarized in Table 6.34. Additionally, it shows 
whether these hypotheses are supported or not. Table 6.34 demonstrates a total fourteen 
hypotheses that were tested to examine whether the independent variables significantly 
explained the dependent variables.  
  
Table 6.34: Summary of hypothesis testing using multiple regression 
Hypothesis for technology attributes and initiation stage of 
technology decision process 
p-value Supported 
H1a1 Compatibility has a significant relationship with 
technology decision process 
0.070 NO 
H1b1 Relative advantages has a significant relationship with 
the initiation stage of technology decision process 
0.030 YES 
H1c1 Complexity has a significant relationship with the 
initiation stage of technology decision process 
0.000 YES 
H1d1 Trialability has a significant relationship with the 
initiation stage of technology decision process 
0.439 NO 
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H1e1 Observability has a significant relationship with the 
initiation stage of technology decision process 
0.969 NO 
H1f1 Cost has a significant relationship with the initiation stage 
of technology decision process 
0.427 NO 
Hypothesis for organizational factors and initiation stage of 
technology decision process 
p-value Supported 
H2a1 Group (clan) culture has a significant relationship with 
the initiation stage of technology decision process 
0.085 NO 
H2b1 Adhocracy culture has a significant relationship with the 
initiation stage of technology decision process 
0.000 YES 
H2c1 Hierarchy culture has a significant relationship with the 
initiation stage of technology decision process 
0.672 NO 
H2d1 Market culture has a significant relationship with the 
initiation stage of technology decision process 
0.517 NO 
H2e1 Top management support has a significant relationship 
with the initiation stage of technology decision process 
0.000 YES 
Hypothesis for external environmental factors and initiation 
stage of technology decision process 
p-value Supported 
H3a1 Environmental dynamism has a significant relationship 
with the initiation stage of technology decision process 
0.004 YES 
H3b1 Environmental complexity has a significant relationship 
with the initiation stage of technology decision process 
0.358 NO 
H3c1 Environmental hostility has a significant relationship 
with the initiation stage of technology decision process 
0.000 YES 
Hypothesis for technology attributes and implementation 
stage of technology decision process 
p-value Supported 
H1a2 Compatibility has a significant relationship with 
implementation stage of technology decision process 
0.000 YES 
H1b2 Relative advantages has a significant relationship with 
the implementation stage of technology decision process 
0.213 NO 
H1c2 Complexity has a significant relationship with the 
implementation stage of technology decision process 
0.000 YES 
 170 
 
H1d2 Trialability has a significant relationship with the 
implementation stage of technology decision process 
0.899 NO 
H1e2 Observability has a significant relationship with the 
implementation stage of technology decision process 
0.766 NO 
H1f2 Cost has a significant relationship with the 
implementation stage of technology decision process 
0.694 NO 
Hypothesis for organizational factors and implementation 
stage of technology decision process 
p-value Supported 
H2a2 Group (clan) culture has a significant relationship with 
the implementation stage of technology decision process 
0.255 NO 
H2b2 Adhocracy culture has a significant relationship with the 
implementation initiation stage of technology decision 
process 
0.000 YES 
H2c2 Hierarchy culture has a significant relationship with the 
implementation stage of technology decision process 
0.669 NO 
H2d2 Market culture has a significant relationship with the 
implementation stage of technology decision process 
0.592 NO 
H2e2 Top management support has a significant relationship 
with the implementation stage of technology decision 
process 
0.000 YES 
Hypothesis for external environment factors and 
implementation stage of technology decision process 
p-value Supported 
H3a2 Environmental dynamism has a significant relationship 
with the implementation stage of technology decision 
process 
0.000 YES 
H3b2 Environmental complexity has a significant relationship 
with the implementation stage of technology decision 
process 
0.956 NO 
H3c2 Environmental hostility has a significant relationship 
with the implementation stage of technology decision 
process 
0.000 YES 
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CHAPTER SEVEN: DISCUSSION AND CONCLUSION 
 
7.1 Introduction 
 
This is the final chapter in this thesis. It begins by providing the discussion of the major 
research findings and accordingly answering the research questions. The next section 
highlights the research contribution of this work based on the theoretical and 
methodological perspectives. Later, the implication of the research on the policy maker and 
Malaysian manufacturing SMEs is established. This chapter also reveals the limitation of 
the study and finally discusses the direction of future research. 
 
This thesis allows the understanding of the technology decision process with the intention 
to facilitate manufacturing companies’ decision makers to consider and plan the potential 
adoption of industrial manufacturing technologies. At a practical level, the findings from 
the research provide important implications about Malaysian manufacturing companies’ 
decision makers and stakeholders regarding technology adoption. The discussion reveals 
about the understanding of process behaviour that might accelerate technology diffusion 
and tighten the links between technology developers and users/adopters, as well as to create 
and nurture supportive systems and infrastructure for technology diffusion. The outcomes 
also contribute to the theoretical understanding of industrial manufacturing technologies 
adoption and diffusion by manufacturing SMEs in Malaysia. 
 
7.2 Discussion on major research findings 
  
The research met all of the objectives intended. It provides knowledge enhancement of the 
Malaysian manufacturing SMEs regarding the technology decision process of the industrial 
manufacturing technology. The findings revealed three important views; the reason and 
behind the technology decision, factors that may impact the technology decision process, 
and the significant factors that impacted technology decision process by Malaysian 
manufacturing SMEs. Furthermore, a conceptual model of technology decision process of 
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Malaysian manufacturing SMEs is suggested to understand the factors that can influence 
the technology adoption in Malaysian manufacturing SMEs. 
 
7.2.1 Research question 1 
 
This research question 1: 
 
Research Question 1 
Why are Malaysian manufacturing SMEs involve in technology adoption? 
 
Based on the thematic analysis in Chapter 5, the researcher found that the prominent 
response by the interviewees was survival. The data analysis revealed an understanding on 
why Malaysian manufacturing SMEs were involved in technology decision making. It is 
very crucial that they make the decision for their survival in the industry. Survival can be 
viewed as the way the companies can stay relevant in a competitive environment and 
become adaptable to the competitive environment. 
 
Discovering the motives of interviewees who are involved in deciding directly or indirectly 
on technology adoption revealed a consistent perspective that technology is important for 
the survival of the company. Malaysia as a developing country shows competition in the 
business world especially in manufacturing which is one of the backbones of the Malaysian 
economy.  
 
The researcher also found interesting findings which indicates that there are only light take 
up of Malaysian Government assistance on technology adoption. In Study 1, Malaysian 
manufacturing SMEs depended on their own resources when it comes to technology 
adoption. Based on the discussion in Study 1, Malaysian manufacturing SMEs are aware 
that there is assistance provided by the Government regarding technology adoption, but 
only some have taken advantage of this. The Study 2 also shows that the number of the 
companies using Government support on technology adoption is only in small number. 153 
respondents from 176 respondents showed that they did not use the funding provided by 
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the Malaysian Government on technology adoption. This shows that the assistance by 
Malaysian Government regarding technology adoption is not working well.  
 
7.2.2 Research question 2 
 
Next, there is the discussion on the qualitative and quantitative findings on research 
question 2: 
 
Research Question 2 
What are the factors that influence the technology decision process by Malaysian 
manufacturing SMEs? 
 
The process of technology decision was investigated to find the dependent variable for this 
study. For Study 1, the interviewees were asked to describe their technology decision 
process for adoption. During the analysis of the findings, the researcher had matched the 
data with the stages found in the literature which is the DOI theory by Rogers (2003). The 
finding was aligned with the theory. Then, the researcher proceeded with Study 2 with 
using the DOI theory of stages in technology decision process; knowledge, persuasion, 
decision, implementation and confirmation. In Study 2, the researcher analysed the stages 
using the Factor Analysis and found that the stages were combined into two stages. It was 
renamed the ‘Initiation’ stage which consists of knowledge, persuasion, and decision stages 
and the ‘Implementation’ stage which consists of implementation and confirmation stages 
with some items dropped. These stages are supported by Damanpour (1991) who 
summarizes the stages into two phases); Initiation stage and Implementation stage, 
correspondingly, the pre and post adoption activities. This indicates that a SMEs begin the 
adoption process with the recognition that a need of the technology exists and will search 
for the solution (Mendel et al, 2008). At this stage, information and knowledge about the 
technology is important for them to make the decision to adopt or not to adopt the 
technology. Then, SMEs will make the initial decision to attempt the adoption of solution 
and further implement the technology. It is important for the SMEs to recognize this stages 
for them to find relevant information before making the decision to adopt technology. The 
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stakeholders also may play an important role to support the initial stage of the technology 
decision. For example, Government should give assistance such as financial, training or 
infrastructure to help SMEs in their technology adoption process. Furthermore, during the 
implementation stage, SMEs to ensure the organization is ready to further use the 
technology and lastly confirm use of the technology for a long run. 
 
Next, the analyses utilized the findings in the factor analysis; which means that the 
independent variables (the factors influencing technology decision process) were analysed 
towards new stages of technology decision process proposed by the findings. The stages is 
illustrate in Figure 7.1: 
 
 
 
 
 
 
 
 
 
Figure 7.1: Technology decision process by Malaysian manufacturing SMEs 
 
The qualitative and quantitative results have a slightly different finding in term of number 
of significant factors that may influence technology decision process. This may occur 
because of the nature of the research strategy. The qualitative study (Study 1) was aimed 
to find the variables that may influence technology decision process. The researcher had 
carried out the interview sessions with technology decision makers of six Malaysian 
manufacturing SMEs in the hope to discover all the factors relevant to the study for further 
investigation in the quantitative study (Study 2). The previous sections reveals both 
findings; the first section (Section 7.1.2.1) reveals all the factors pertinent to the study and 
the second section (Section 7.1.2.2) identifies the factors significant to Malaysian 
manufacturing SMEs’ settings. 
 
 
 
 
Initiation 
 
Implementation 
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7.2.2.1 Factors influence technology decision process (Study 1) 
 
The qualitative results have revealed factors that may influence the technology decision 
process by Malaysian manufacturing SMEs. Findings based on the thematic analysis 
discover that there are three main factors; technology attributes, organizational factors, 
external environment factors associated with the study. The findings and discussion of 
Study 1 are illustrated in Table 7.1. 
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Table 7.1: The findings and discussion of Study 1 
Findings Discussion Supported by the 
interviewees 
Factors Sub-factors 
Technology 
attributes 
Relative 
advantages 
Relative advantages has been mentioned by all the interviewees 
through the following aspects:  
 Technology characteristics matching 
 Value for money/budget 
 Technology benefits 
 Give advantages to operations 
 Increased production/ productivity/income/ profit/quality 
 Positive changes 
 Give benefits 
All of the interviewees 
supported this variable 
Complexity Under ‘competitive’ all the interviewees mentioned:  
 User friendly 
 Not difficult to use 
 Easy to operate/use 
 Not burden to user 
All of the interviewees 
supported this variable 
Compatibility Compatibility has been dealt with by all the interviewees by 
mentioning:  
 Well-suited 
 Appropriate   
 Well-match 
 Match  
All of the interviewees 
supported this variable 
Trialability Trialability has been mentioned by three of the interviewees by 
mentioning:  
 Test the technology 
 Testing 
Three of the interviewees 
supported this variable 
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 Trial period 
Observability Observation has been mentioned by three of the interviewees by 
mentioning:  
 Well-known  technology 
 Known the effectiveness and goodness of it.  
 Has been used by a few companies. 
 Research 
 Important to know 
 Already known 
Three of the interviewees 
supported this variable 
Cost Cost has been stated by all the interviewees by mentioning:  
 Budget 
 Not too expensive 
 Buying cost 
 Maintenance cost 
 The price 
 Investment 
 Money  
 Expensive 
All of the interviewees 
supported this variable 
Organizational 
factors 
Organizational 
culture 
Organizational culture has been supported by the interviewees and 
indirectly illustrated types of their culture.  
Four of the interviewees 
supported this variable 
Top management 
support 
Top management is one of the important factors influence the 
technology decision process because all of the interviewees mentioned 
that they need to refer or discuss with top management when they want 
to make the decision to adopt certain manufacturing technology. 
Five of the interviewees 
supported this variable 
External 
environment 
factors 
Customers  Customer is one of the factors that influence the technology decision 
process. Any changes in the customers’ perspectives will impact the 
changes of the need to adopt certain manufacturing technology. The 
response of the interviewees are: 
Four of the interviewees 
supported this variable 
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 Pattern of our customer  
 Customer needs 
 Customer wants 
 Customer demand 
 Customer expectations 
Competitors Competitors can make changes in their technology usage. The 
interviewees look into the technology decision made by their 
competitors related to: 
 Companies that come out with the same products 
 Company competitors 
 Stay competitive in the market 
 Competitive in the market 
 Observe what others do 
All of the interviewees 
supported this variable 
Government 
regulations 
Government regulation entails the changes or modification in policy, 
scheme, assistance and others. 
Five of the interviewees 
supported this variable 
Suppliers Suppliers mentioned by the interviewees are those who supply the 
technology to the company. The interviewees mentioned about: 
 Dealing directly with the suppliers 
 Technology provider (supplier) 
 Best  technology that the supplier can offer 
 The supplier 
 
Four of the interviewees 
supported this variable 
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7.2.2.2 Significant factors influence technology decision process by Malaysian 
manufacturing SMEs (Study 2) 
 
The statistical analysis reveals significant predictors of technology decision process by 
Malaysian manufacturing SMEs. The factors that influences the initiation stage of 
technology decision process are: technology attributes (relative advantages, complexity), 
organizational factors (adhocracy culture, top management support), and external 
environment factors (environmental dynamism, environmental hostility). Additionally, the 
factors that influences the implementation stage of technology decision process are; 
technology attributes (compatibility, complexity), organizational factors (adhocracy 
culture, top management support), and external environment factors (environmental 
dynamism, environmental hostility). These results were supported by multiple regression 
analysis. The modified theoretical framework is illustrated in Figure 7.2: 
 
In many technology adoption studies, technology attributes were found to predict 
technology adoption or the intention to adopt (e.g. Scupola, 2009; Ramdani and Kawalek, 
2007; Lee, 2004; Premkumar, 2003). As for the current study, seeing that two technology 
attributes that influenced the initiation stage of technology decision process by Malaysian 
manufacturing SMEs; relative advantage and complexity. The result of the study supported 
prior studies (e.g. Grandon and Pearson, 2004; James Thong, 1999) which found these two 
attributes as a major technology attributes factors that impacted the decision to adopt 
technology. During the initiation stage, the companies is relying on the perception of the 
technology. In this case, if the technology is perceived as giving advantage to the 
companies, the companies may incorporate the technology into their operations. The 
easiness or simplicity of the technology is one of the reason the Malaysian manufacturing 
SMEs will adopt certain industrial manufacturing technology. While, in the 
implementation stage of technology decision process, the complexity (easiness) and 
compatibility of the technology can influence their decision to further implement certain 
industrial manufacturing technology in their companies. Compatibility is important to 
ensure that the technology can work well with the technology that they already have in the 
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companies. Again, complexity (easiness) of the technology may influence the decision to 
further use the technology in their operations. 
 
The findings show that a company can have more than one characteristics of culture. It 
may overlap with one another. The culture that supports the technology decision process 
is the adhocracy culture. The findings indicates some Malaysian manufacturing SMEs are 
dominated by adhocracy culture. Adhocracy organizations are considered to be creative 
and dynamic workplace (Cameron and Quinn, 2006). The leaders are prepared to take risk 
and open to new challenges (Cameron and Quinn, 2006). This type of culture could be 
good environment to adopt latest technologies. Furthermore, the top management support 
is important to ensure that the technology is adopted to the companies. If the top 
management has a negative perception towards the technology, the adoption of that 
technology may not happen. 
 
Lastly, the dynamism and hostility may impact the technology decision process by 
Malaysian manufacturing company. Environmental dynamism is the degree of 
unpredictability of changes (Ramamurthy, 1990; Miles et al., 1978). While environmental 
hostility represents the degree to which of the survival of the focal firm is threatened due 
to changes. The environmental dynamism refers to unpredictable changes in the 
environmental conditions faced by the organizations (Ward, Durray, Leong and Sum, 
1995). It encompasses the aspects of environmental stability-instability. Instability reflects 
the degree to which elements in the environment change. It has been proposed that greater 
stability-instability of environment can generate a greater stimulus to innovative behaviour 
due to the increased pressure imposed on the organization to survive (Van de Van, 1986; 
DiMaggio and Powell, 1983; Schroeder and Benbasat, 1975). Environmental hostility is 
characterized by precarious industry settings, intense competition, overwhelming business 
climates, and the relative act of exploitable opportunities (Ramamurthy, 1990; Ozsomer, 
Calantone and Di Benedetto, 1997). It is concerned with the extent of threat that 
organizations face from the competition in term of price, technology and distribution 
(Ozsomer, Calantone and Di Benedetto, 1997). Chwelos, Benbasat and Dexter (2001) 
mentioned that the organizations that are in the competitive environment are more likely 
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to adopt technology. The complex environment is not significant with the both stages. 
Environmental complex is extent to which organizations are required to have a great deal 
of sophisticated knowledge about customers, competitors and suppliers. SMEs may have 
limited resources to acquire sophisticated knowledge of their environment.  
 
Figure 7.2: Modified theoretical framework 
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7.2.3 Research question 3 
 
Research Question 3 
What is a suitable model for technology decision process in Malaysian 
manufacturing SMEs? 
 
Based on the DOI theory, TOE framework, and findings of Study 2, the following model 
is suggested to illustrate the technology decision process in Malaysian manufacturing 
SMEs. 
 
The combinations of factors that influence the technology decision process can be 
explained into two perspectives. First by looking at the stages of technology decision 
process includes the initiation stage and implementation stage. Secondly, by presenting the 
factors that influence both stages.  
 
The result of Study 2 indicates that the three major factors that influence the initiation stage 
of technology decision process are technology attributes, organizational factors and 
external environment factors. Meanwhile, only two major factors were considered in the 
implementation stage of technology decision process which are organizational factors and 
external environment factors. The technology attributes were not take into consideration 
because it is based on the perception of the respondents.  
 
The conceptual model presented in Figure 7.3 is a novel contribution in itself as it 
encapsulates the followings: 
 
 Decision makers can use the conceptual model as a tool to support when making 
the decisions to adopt certain manufacturing technologies by looking at the factors 
that they are aware of.  
 The conceptual model presented in this Chapter 7 (Figure 7.3) can be used by 
academics and researchers to understand and analyse the stages of technology 
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decision process and the factors influence technology decision process in terms of 
adopting certain manufacturing technologies. 
 Most importantly, the research has established the relationships between the factors 
influencing technology decision process of manufacturing technologies. 
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 Figure 7.3: Suggested model for technology decision process in Malaysian manufacturing SMEs 
 
 
Stages in the technology decision process 
1. Initiation stage of technology 
decision process 
2. Implementation stage of technology 
decision process 
Technology attributes 
1. Relative advantages 
2. Complexity 
Technology attributes 
1. Compatibility 
2. Complexity 
Organizational factor 
1. Adhocracy culture 
2. Top management support 
External environment factor 
1. Environmental dynamism 
2. Environmental hostility 
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7.3 Research contributions 
 
 7.3.1 Theoretical contributions 
 
This study offer some theoretical contributions by developing a theoretical framework for 
analysing factors that affect the industrial manufacturing technology adoption by 
Malaysian manufacturing SMEs. Furthermore, this study introduced a model of technology 
decision process for Malaysian manufacturing SMEs. Extant theory of technology 
adoption was used to develop three broad elements (factors) from the literature, which 
aimed to provide answers to the research questions. Consequently, the theoretical 
contributions can be described using the elements of the research in a table as follows: 
 
Table 7.2: Theoretical contributions 
Elements of the research Research contributions 
Theory integration. This study has incorporated and utilized two 
prominent technology adoption theory; DOI theory 
(Rogers, 2003) and TOE framework (Tornatzky and 
Fleischer, 1990), which used to analyse adoption 
phenomenon in organizational level. Although many 
scholars have combined both theories in their studies 
, this study investigated the stages in technology 
decision process proposed by Rogers (2003) and 
factors influence the process that proposed by 
Tornatzky and Fleischer (1990). 
 
The DOI theory was utilized in terms of the 
innovation-decision process and the technology 
attributes that impacted the decision to adopt and 
TOE is to look at the factors that impacted the 
technology adoption decision at the organizational 
level. 
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Stages of innovation 
(technology) decision 
process 
The DOI theory proposed by Rogers (2003) 
mentions that there are five stages in technology 
decision process; Knowledge stage, Persuasion 
Stage, Decision stage, Implementation stage and 
Confirmation stage. This study finds out that the 
stages are modified into two stages; Initiation stage 
and Implementation stage.  
Confirmation of factors 
that influence the initiation 
stage and implementation 
stage of technology 
decision process. 
 
 
 
1. Perceived technology 
attributes 
 
 
 
 
 
 
2. Organizational factors 
 
 
 
 
 
 
 
Based on factors revealed in Study 1 and Study 2, 
this study contributes in the knowledge of contextual 
factors in the Malaysian manufacturing SMEs. The 
factors themselves are not entirely new, but are 
presented in different circumstances based on the 
nature and characteristics of the Malaysian 
manufacturing SMEs. 
 
Study 1 finds out that there were six variables related 
to technology decision process, as the same as 
proposed by Rogers (2003) and include cost as one 
of the variables. In study 2, it is find that only three 
have significant relationship with the initiation stage 
of technology decision process; complexity, relative 
advantages and compatibility. 
 
For organizational factors, the types of 
organizational culture by Cameron and Quinn 
(2006) were examined related to technology 
decision process. The findings reveal that adhocracy 
culture influences technology decision process by 
Malaysian manufacturing SMEs. Furthermore, this 
study has confirmed that top management support is 
very important in both the initiation and 
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3. External environment 
factors 
 
 
implementation stages in order to ensure the 
adoption of technology. 
Lastly, the external environment factors studied 
were the environmental dynamism, environmental 
complexity, and environmental hostility. The study 
finds that only environmental dynamism and 
environmental hostility influence the initiation stage 
and implementation stage of technology decision 
process by Malaysian manufacturing SMEs. 
 
 
7.3.2 Methodological contributions 
 
This research has utilized the mixed method approach to investigate and examine the 
theoretical framework and to answer the research questions. This research is attempt to 
suggest a technology decision process for Malaysian manufacturing SMEs. The researcher 
has chosen the exploratory sequential design method for this study. Using sequential 
procedures, the researcher seeks to elaborate on or expand the findings of one method from 
another method (Creswell, 2014). Themes from the qualitative data were used to assist in 
the revision of the constructs prior to Study 2. The quantitative approach was to confirm 
the significant factors proposed in Study 1. 
 
The analysis of results presented in Study 1 and Study 2 indicates that the multidimensional 
development of the research design in this thesis has produced a comprehensive view of 
the factors that influence the technology decision process. Also, the findings of interviews 
in qualitative study combined with the responses attained in the quantitative study, and this 
provides some prevailing insights into the underlying factors that influence technology 
decision process.  
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7.4 Research implications 
 
7.4.1 Implication for Malaysian manufacturing SMEs’ technology decision maker 
 
This research has contributed to practice by providing an insight into the Malaysian 
manufacturing SMEs’ experience of the industrial manufacturing technology adoption. 
The adoption of new technology could be helpful for Malaysian manufacturing SMEs to 
stay competitive and to survive in the business world. The adoption of such technology 
could be affected by many factors as presented in Chapter 5 and 6. Theoretically grounded 
in technology decision process, technology attributes, organizational culture, external 
environment framework, this thesis represents an early attempt to examine these factors in 
such manner.  
 
The managers or owners as the technology decision makers in Malaysian manufacturing 
SMEs should be aware and examine the technology attributes that can affect their decision 
to adopt and incorporate certain industrial manufacturing technology into their companies. 
It is very critical for the SMEs to select the appropriate technology for their companies to 
ensure the survival in the business domain.  
 
This research could help the Malaysian manufacturing SMEs to identify the organizational 
culture which provides a validated and quantified image of the overall culture to enhance 
effective changes in the company. Additionally, empirical findings from this study 
demonstrate the importance of top management roles in developing countries such as 
Malaysia on the adoption of new technology by manufacturing SMEs. In fact, without the 
support and commitment of the managers or owners, the technology may not be adopted. 
Moreover, studying the external environment factors can result in the Malaysian 
manufacturing SMEs becoming aware of their environment that can affect their technology 
decision.  
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7.4.2 Implication for related government agencies 
 
The research shows that the government assistance serve as one of the most important 
issues influencing Malaysian manufacturing SMEs adoption of certain industrial 
manufacturing technologies. The adoption of new technologies requires the existence of 
appropriate government assistance and encouragement. 
 
Secondly, the findings in this study reiterate other calls to provide relevant and appropriate 
assistance for Malaysian manufacturing SMEs. In Malaysia, this study can be a motivator 
to government body to improve technology adoption assistance for SMEs. The provision 
of an enabling environment by enacting technology adoption assistance deemed 
appropriate to the SMEs business needs in the local environment should be updated and 
rigorously promoted since the engagement from Malaysian manufacturing SMEs is little. 
 
Furthermore, the government must be able to facilitate the Malaysian manufacturing SMEs 
in term of technology adoption. By understanding the motives and factors that may 
influence technology adoption decision, the government may offers or provide incentives, 
training or knowledge on the area that are seen as critical to Malaysian manufacturing 
SMEs in order to nurture technology adoption. 
 
7.5 Limitation 
 
Most research studies have certain limitations and the limitations can alter the outcomes of 
the research. This research involves Malaysian SMEs, and therefore it may not apply to 
SME in other countries. Furthermore, as Malaysia is a developing country, the result may 
not be relevant to developed or underdeveloped countries.  
 
This research only looks into the case of SMEs. Future research may consider the larger 
types of company. The study only limited to the manufacturing industry and industrial 
manufacturing technologies. The implications from the study may not be generalized to 
other types of industry and technologies. 
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The qualitative result for this study has been questioned in term of the generalisability of 
the results of Malaysian manufacturing SMEs. The question is whether the information 
gathered from only six companies could represent a whole industry. The objective of 
qualitative research is not to generalise to a population, but rather to generate theory, which 
further tested by quantitative methods in this study. The qualitative research can also 
provide confirmatory evidence of existing theory (Creswell, 2014). In this research, the 
semi-structured interviews were primarily used to collect data to get confirmation of factors 
sought out for further investigation by using quantitative research. 
 
7.6 Direction for future research 
 
This research has provided some bases for further studies. However, research can usually 
be further developed and the research presented here is no exception. There are some areas 
related to this research which need to be investigated and explored further. Moreover, some 
alternative of recommended directions that future research could be embarked upon have 
been suggested. 
 
The reasons why Malaysian manufacturing SMEs are involved in technology decision 
process adopt certain industrial manufacturing technologies was explored in this research 
by semi structured interviews and thematic analysis. Future research may use case study to 
thoroughly explore into the reasons for the Malaysian manufacturing SMEs involvement 
in decision making to adopt certain technologies. 
 
The independent variables can be further investigated by adding other or more dimensions 
of factors that may influence technology decision process. For instance, organizational 
factors could include the investigation of the organizational structure, organization 
readiness and organization size as proposed by other researchers (e.g. Premkumar, 2003; 
Mehrtens, Cragg and Mills, 2001 (Iacovou, Benbasat and Dexter, 1995). Furthermore, this 
study explores only on the organizational culture. Further investigation should focus on the 
national culture of the decision maker of Malaysian manufacturing SMEs. 
 
 191 
 
This study lays emphasis on the technology decision process by Malaysian manufacturing 
SMEs. Future research can focus on extending this study through larger organizations, 
different industries and other countries, and may also draw a comparative analysis of 
technology decision process and factors which influence the process. Consideration on 
larger sample size in future research could help to provide clearer understanding on the 
relationships between variables. 
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Project Title:  
INDUSTRIAL MANUFACTURING TECHNOLOGY DIFFUSION 
 
Investigators: 
Murzidah binti Ahmad Murad (PhD candidate), murzidah.ahmadmurad@rmit.edu.au, +613 9925 1684)  
 
Dr. John Douglas Thomson (Project Supervisor: Senior Lecturer, RMIT University, 
doug.thomson@rmit.edu.au,  
+613 9925 0108)  
 
Prof. Miles Nicholls (Second Supervisor: Deputy Head, Research, Graduate School of Business, RMIT 
University, miles.nicholls@rmit.edu.au, +613 9925 0129) 
 
 
Date: ___________________________________ 
 
Interviewer(s): ________________________________ 
Respondent:_____________________________ Respondent position: ___________________________ 
 
Semi-structured Interview Guide 
 Room setup – locate in a quiet place to improve the recorded sound quality. The interview may be 
conducted at the interviewee’s office or premise (to suit the interviewee’s convenience). 
 
 Request permission from interviewee to record the conversation. 
 
 Explain to the interviewee his / her right to refuse to answer any question and to terminate the interview 
at any time without having to provide an explanation. 
 
 Explain to the interviewee that the survey confidential, neither the organization identity nor their 
identity will be revealed. 
 
 Provide an overview of the project and why the researcher is speaking with the interviewee. 
 
 Start conversation by having the interviewee describes their role in the organization’s technology 
decision making, ask about new industrial manufacturing technology they recently adopted and 
implemented in their organization, and ask their knowledge about the national policies of technology 
diffusion. 
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 Possible Interview questions: 
 
1. What is the reason you (your organization) adopt new technologies (‘new’ means new to our 
company) into your organization? 
(examples: result of strategic planning by senior management; result of operation requirements / 
condition; and / or result of adoption by competitors) 
 
2. Is there cooperation with the Malaysian Government for technology development and do you (your 
organization) adopt any new technologies from Malaysian Government? (and / or with Malaysian 
Government financial and other assistance) 
 
3. How would you describe the decision-making process related to adopting and implementing new 
industrial manufacturing technology in your organization? 
 
4. What are the stages in your (your organization) technology decision process when you (your 
organization) adopt new technology? 
 
5. What are the internal factors that appear to facilitate or hinder technology decision making and 
adoption in your organization? 
 
6. What are the external factors that appear to facilitate or hinder technology decision making and 
adoption in your organization? 
 
 
 
 Ask if the interviewee have any additional thoughts or comments. 
 
 Thank the interviewee for taking the time to speak with you, ask the interviewee to contact you if 
they have anymore thoughts on the topic. Ask permission to contact them if you have any questions, 
get a card. 
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RMIT HUMAN RESEARCH ETHICS COMMITTEE 
Prescribed Consent Form for Persons Participating In Research Projects Involving Interviews, Questionnaires, Focus 
Groups or Disclosure of Personal Information 
PORTFOLIO OF  
SCHOOL/CENTRE OF  
Name of Participant:  
Project Title:  
  
Name(s) of Investigators:        
(1) 
 Phone:  
                                                
(2) 
 Phone:  
 
1. I have received a statement explaining the interview/questionnaire involved in this project. 
2. I consent to participate in the above project, the particulars of which - including details of the interviews or 
questionnaires - have been explained to me. 
3. I authorise the investigator or his or her assistant to interview me or administer a questionnaire. 
4. I give my permission to be audio taped:     Yes    No 
5. I give my permission for my name or identity to be used:     Yes   No 
6. I acknowledge that: 
(a) Having read the Plain Language Statement, I agree to the general purpose, methods and demands 
of the study. 
(b) I have been informed that I am free to withdraw from the project at any time and to withdraw any 
unprocessed data previously supplied. 
(c) The project is for the purpose of research and/or teaching. It may not be of direct benefit to me. 
(d) The privacy of the information I provide will be safeguarded.  However should  information of a 
private nature need to be disclosed for moral, clinical or legal reasons, I will be given an 
opportunity to negotiate the terms of this disclosure. 
If I participate in a focus group I understand that whilst all participants will be asked to keep the 
conversation confidential, the researcher cannot guarantee that other participants will do this. 
(e) The security of the research data is assured during and after completion of the study.  The data 
collected during the study may be published, and a report of the project outcomes will  be 
provided to_____________(researcher to specify).   Any information which may be used to 
identify me will not be used unless I have given my permission (see point 5). 
 
Participant’s Consent 
 
Name:  Date:  
(Participant) 
 
 
Name:  Date:  
(Witness to signature) 
 
  
Where participant is under 18 years of age: 
 
I consent to the participation of ____________________________________ in the above project. 
 
Signature: (1)                                             (2) Date:  
(Signatures of parents or guardians) 
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Name:  Date:  
(Witness to signature) 
 
Participants should be given a photocopy of this consent form after it has been signed. 
Any complaints about your participation in this project may be directed to the Executive Officer, RMIT 
Human Research Ethics Committee, Research & Innovation, RMIT, GPO Box 2476V, Melbourne, 3001.   
Details of the complaints procedure are available at:  http://www.rmit.edu.au/rd/hrec_complaints  
 
Any complaints about your participation in this project may be directed to the Chair, Portfolio Human Research 
Ethics Sub-Committee, Business Portfolio, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 
9925 5594 or email address rdu@rmit.edu.au.  Details of the complaints procedure are available from: 
http://www.rmit.edu.au/rd/hrec_complaints 
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Dear Mr.___________________, 
 
Good day, 
 
My name is Murzidah Ahmad Murad. I am currently pursuing my PhD study at RMIT University, 
Melbourne Australia. I am writing to kindly inviting you to participate in a Pilot testing survey. A 
Pilot study is a small scale preliminary study conducted before the main research in order to 
check the feasibility or to improve the design of the research.  
 
Please find the attachment (questionnaire_Malaysian Manufacturing Companies) and kindly 
complete the survey. You can answer directly in the pdf form. It may takes only 10 to 15 
minutes. Once you have completed the survey, please save/save as and send back the 
completed survey via email at murzidah.ahmadmurad@rmit.edu.au and indicate the followings:- 
 
1. Survey completion time (minutes); 
2. Difficulty of questions (Easy - Moderate – Difficult); 
3. And any other comments or suggestions. 
 
Your responses are completely confidential. Please contact me if you have any questions. 
 
Thank you so much. I really appreciate your co-operation. 
 
Yours sincerely, 
Murzidah Ahmad Murad, 
Graduate School of Business and Law 
RMIT University 
Melbourne Australia 
Tel: +614300832 
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AN ISSUE OF NATIONAL IMPORTANCE 
 
Purpose of the questionnaire: 
The purpose of this questionnaire is to seek your comments on factors that influence why you did or did not 
adopt a certain industrial manufacturing technology.  
 
Research aim: 
The aim of this study is to identify technology attributes, organizational and external environmental factors that 
were influential in your adoption of industrial manufacturing technologies. 
 
Important: 
Your privacy and confidentiality will be strictly maintained and you will not be identified in the thesis or any 
publication.  
 
 
Time to complete: 
Estimated 12 - 20 minutes. 
 
Your benefits: 
Upon completion of my thesis, a copy of the result will be forwarded to you by email which may be helpful.  
 
For any further clarification, please contact: 
Murzidah Ahmad Murad  (PhD candidate, murzidah.ahmadmurad@rmit.edu.au,  
+613 9925 1684) 
 
 
“INDUSTRIAL MANUFACTURING TECHNOLOGY includes manufacturing machinery & equipment, and process technology in production operations” 
 
 
SECTION A: STAGES OF TECHNOLOGY DECISION PROCESS 
 
Decision process: Following are possible stages technology decision process that your organization may have experienced during adoption of industrial manufacturing technology. Please complete by clicking on the 
appropriate number for each line.  
 
STAGES OF NEW INDUSTRIAL MANUFACTURING TECHNOLOGY DECISION PROCESSES (NEW means new to your organization) 
Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
Knowledge 1. We know what new technology is to be adopted 1 2 3 4 5 
2. We understand how new technology functions 1 2 3 4 5 
3. We research to find the new technology 1 2 3 4 5 
4. We know step by step the way to introduce new technology 1 2 3 4 5 
Persuasion 5. We plan how new technology might be implemented in our operation 1 2 3 4 5 
6. We considered the advantages and disadvantages of new technology 1 2 3 4 5 
7. We supported using new technology in our operation before the previous technology became redundant 1 2 3 4 5 
8. We considered to learn the new technology application 1 2 3 4 5 
Decision 9. We intend to use new technology in our operations  1 2 3 4 5 
10. If there is a need to increase the operations, we would adopt new technology 1 2 3 4 5 
11. We evaluated new technology to incorporate into our operations 1 2 3 4 5 
12. We have secured funding to adopt new technology  1 2 3 4 5 
Implementation 13. New technology is being used in organization’s operations 1 2 3 4 5 
14. We know how to operate new technology 1 2 3 4 5 
15. Use of new technology is a regular practice in our organization 1 2 3 4 5 
16.  We have secured technical assistance from the technology provider to effectively implement new technology 1 2 3 4 5 
Confirmation 17. Increased production reinforced the decision to use new technology  1 2 3 4 5 
18. The need to improve our operation strengthened the decision to use new technology 1 2 3 4 5 
 
Graduate School of Business and Law 
Melbourne, Australia 
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19. Consistency of instruction in use of new technology has caused us to adopt the technology 1 2 3 4 5 
20. We have integrated new technology into our operations 1 2 3 4 5 
  
 
SECTION B: FACTORS INFLUENCING INDUSTRIAL MANUFACTURING TECHNOLOGY ADOPTION DECISION 
 
TECHNOLOGY ATTRIBUTES: Following are technology characteristics that may influence your industrial manufacturing technology adoption decision. Please complete by clicking on the appropriate number for each line. 
 
New industrial manufacturing technology: 
Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
1. match well with organization’s culture 1 2 3 4 5 
2. is compatible with existing system of conducting organization’s operation 1 2 3 4 5 
3. is fit with current operational practices 1 2 3 4 5 
4. is compatible with the external environment of our organization 1 2 3 4 5 
5. meets our financial investment criteria 1 2 3 4 5 
6. can improve product quality 1 2 3 4 5 
7. would lead to direct benefits (e.g. cut costs, increase productivity, cut turnaround time) 1 2 3 4 5 
8. advantages are sufficient for us to consider using it 1 2 3 4 5 
9. is easy to learn by our employees 1 2 3 4 5 
10. usage is understandable 1 2 3 4 5 
11. adoption process is complex 1 2 3 4 5 
12. Learning to operate industrial manufacturing technology is easy 1 2 3 4 5 
13. is able to be use long enough on a trial basis 1 2 3 4 5 
14. usage can be tested before implemented into organization’s operation 1 2 3 4 5 
15. operating instructions can be study before implemented into organization’s operation 1 2 3 4 5 
16. provider gives a chance to use the technology on a trial basis 1 2 3 4 5 
17. benefits are apparent 1 2 3 4 5 
18. results of usage are easy to tell to others 1 2 3 4 5 
19. consequences of using can easily explain to others 1 2 3 4 5 
20. I have seen the technology being used in other organizations’ operation 1 2 3 4 5 
21. is expensive to acquire 1 2 3 4 5 
22. is expensive to maintain 1 2 3 4 5 
23. consume a larger share of the available financial resources 1 2 3 4 5 
 
EXTERNAL ENVIRONMENT FACTORS: Following are external factors that may influence your past industrial manufacturing technology adoption decision and present business practice. Please complete by clicking on 
the appropriate number for each line. 
  PAST (at time of adoption)  PRESENT (current business practice) 
  Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
 Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
24. Predicting the changes in customer demand and tastes was not difficult 1 2 3 4 5  1 2 3 4 5 
25. Predicting the changes in competitors’ actions was not difficult 1 2 3 4 5  1 2 3 4 5 
26. Predicting the technological changes required to meet the product requirements was not difficult 1 2 3 4 5  1 2 3 4 5 
27. Predicting the changes in our suppliers’ actions was not difficult 1 2 3 4 5  1 2 3 4 5 
28. We receive early advice of the action of government 1 2 3 4 5  1 2 3 4 5 
29. We have a large number of competitors 1 2 3 4 5  1 2 3 4 5 
30. There is a wide variety of competition 1 2 3 4 5  1 2 3 4 5 
31. We have to deal with a large number of customers 1 2 3 4 5  1 2 3 4 5 
32. Our customers are diverse in their needs 1 2 3 4 5  1 2 3 4 5 
33. We do not have to deal with a large number of suppliers 1 2 3 4 5  1 2 3 4 5 
34. Our suppliers are similar to one another 1 2 3 4 5  1 2 3 4 5 
35. A shrinking market has been a threat for the organization’s survival 1 2 3 4 5  1 2 3 4 5 
36. Shortage in input resources posed challenges to the organization’s existent 1 2 3 4 5  1 2 3 4 5 
37. Competition in the form of quality of product is a threat to our existent  1 2 3 4 5  1 2 3 4 5 
  
 
38. Price competition is a matter of concern 1 2 3 4 5  1 2 3 4 5 
39. Changes in government regulations are capable of forcing us out of business 1 2 3 4 5  1 2 3 4 5 
  
 
ORGANIZATIONAL FACTORS: Following are organizational culture factors that may influence your past industrial manufacturing technology adoption decision and present business practice. Please complete by clicking 
on the appropriate number for each line. 
  PAST (at time of adoption)  PRESENT (current business practice) 
Organizational culture 
Our organization is: 
Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
 Strongly 
agree 
Agree Neutral Disagree Strongly 
disagree 
40. like an extended family 1 2 3 4 5  1 2 3 4 5 
41. a dynamic place 1 2 3 4 5  1 2 3 4 5 
42. a structured place 1 2 3 4 5  1 2 3 4 5 
43. a achievement-oriented place 1 2 3 4 5  1 2 3 4 5 
People in our organization: 
44. share a lot of themselves 1 2 3 4 5  1 2 3 4 5 
45. exploit innovative opportunities 1 2 3 4 5  1 2 3 4 5 
46. communicate according to chain of command model 1 2 3 4 5  1 2 3 4 5 
47. are expected to be competitive 1 2 3 4 5  1 2 3 4 5 
In our organization: 
48. open discussions about work-related topics are typical 1 2 3 4 5  1 2 3 4 5 
49. people are willing to take risks 1 2 3 4 5  1 2 3 4 5 
50. formal rules are valued 1 2 3 4 5  1 2 3 4 5 
51. people focus on individual achievements 1 2 3 4 5  1 2 3 4 5 
The leadership in our organization is: 
52. mentoring  1 2 3 4 5  1 2 3 4 5 
53. entrepreneurial 1 2 3 4 5  1 2 3 4 5 
54. controlled with formal procedures 1 2 3 4 5  1 2 3 4 5 
55. profit-oriented 1 2 3 4 5  1 2 3 4 5 
The glue that holds our organization together is:            
56. mutual trust  1 2 3 4 5  1 2 3 4 5 
57. commitment to innovation 1 2 3 4 5  1 2 3 4 5 
58. bureaucratic procedures 1 2 3 4 5  1 2 3 4 5 
59. accomplishing short-term goals 1 2 3 4 5  1 2 3 4 5 
Important for our organization is: 
60. shared decision making  1 2 3 4 5  1 2 3 4 5 
61. being open to new challenges  1 2 3 4 5  1 2 3 4 5 
62. stability 1 2 3 4 5  1 2 3 4 5 
63. high productivity  1 2 3 4 5  1 2 3 4 5 
Top management support: 
64. Top management is interested in the use of new industrial manufacturing technology 1 2 3 4 5  1 2 3 4 5 
65. Top management is supportive of the use of new industrial manufacturing technology in the production operation 1 2 3 4 5  1 2 3 4 5 
66. Our business has clear vision on industrial manufacturing technology 1 2 3 4 5  1 2 3 4 5 
67. Our vision of industrial manufacturing technology is widely communicated and understood throughout the organization 1 2 3 4 5  1 2 3 4 5 
 
  
 
SECTION C: RESPONDENT’S EXPERIENCE AND UNDERSTANDING 
(Please tick on the appropriate box) 
 
1. When was the last time you adopted new industrial manufacturing technology in your organization? 
 no previous adoption   
 less than 1 year   
 1 – 3 years ago   
 3 – 5 years ago   
 more than 5 years   
  
2. In your opinion, why is industrial manufacturing technology adoption important to your organization? 
 ________________________________________________________________ 
     
3. Please indicate from where did your adopted industrial manufacturing technology originate: (you 
may tick more than one answer) 
 Government R&D (e.g. Public Research Institutions, Universities)   
 Organization’s partner/s or alliance/s   
 Own R&D   
 Others (specify): ____________________________________________   
       
4. Is there any assistance from your Government regarding your technology adoption? (Financial, 
infrastructure, training, etc) 
 YES   NO   
       
 4.1 If YES, please specify: 
  _________________________________________________ 
 
 
 
 
 
 
 
 
 
SECTION D: ORGANIZATION INFORMATION 
(Please tick on the appropriate box) 
 
1. Your position in the organization  
 Vice President   
 Managing Director   
 General Manager   
 CEO   
 Others (specify): ________________________   
  
 Explain briefly your responsibility regarding technology decision: 
 ______________________________________________________________ 
   
2. Number of employees:  
 less than 5 employees   
 between 5 to 19 employees   
 between 51 to 150 employees   
 more than 151 employees   
   
3. Years of operation:  
 less than 1 year    
 1 year to 5 years   
 5 years to 10 years   
 more than 10 years   
 
4. Sector: 
 
 electrical and electronics   
 medical devices   
 textiles and apparel   
 machinery and equipment   
 metals   
 transport equipment    
 petrochemicals   
 pharmaceuticals   
 wood-based   
 rubber-based   
 oil palm-based   
 food processing   
  Other (specify): __________________________________________   
   
 
 
 
 
Thank You! 
I appreciate your cooperation and support. You contribution to this research will be beneficial to the manufacturing industry and government policy. Your feedback regarding this 
survey is very welcome. You can contact the principal researcher, Murzidah Ahmad Murad, at any time via following email address: murzidah.ahmadmurad@rmit.edu.au  
 
Murzidah binti Ahmad Murad 
Graduate School of Business and Law 
RMIT University 
Melbourne Australia 
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Stages of technology decision process items 
SECTION A: STAGES OF TECHNOLOGY DECISION PROCESS 
Likert scale: 1=Strongly agree, 2=Agree, 3=Neutral, 4=Disagree, 5=Strongly Disagree 
 
Construct measurement statement 
Knowledge (KNOW) 
1 We know what new technology is to be adopted 
2 We understand how new technology functions 
3 We research to find the new technology 
4 We know step by step the way to introduce new technology 
Persuasion (PERS) 
5 We plan how new technology might be implemented in our operation 
6 We considered the advantages and disadvantages of new technology 
7 We supported using new technology in our operation before the previous technology 
became redundant 
8 We considered to learn the new technology application 
Decision (DEC) 
9 We intend to use new technology in our operations 
10 If there is a need to increase the operations, we would adopt new technology 
11 We evaluated new technology to incorporate into our operations 
12 We have secured funding to adopt new technology 
Implementation (IMPL) 
13 New technology is being used in organization’s operations 
14 We know how to operate new technology 
15 Use of new technology is a regular practice in our organization 
16 We have secured technical assistance from the technology provider to effectively 
implement new technology 
Confirmation (CNFM) 
17 Increased production reinforced the decision to use new technology 
18 The need to improve our operation strengthened the decision to use new technology 
19 Consistency of instruction in use of new technology has caused us to adopt the technology 
20 We have integrated new technology into our operations 
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 Stages of technology attributes, external environment factors and organizational 
factors items 
SECTION B: FACTORS INFLUENCING INDUSTRIAL MANUFACTURING 
TECHNOLOGY ADOPTION DECISION 
Likert scale: 1=Strongly agree, 2=Agree, 3=Neutral, 4=Disagree, 5=Strongly Disagree 
 
Construct measurement statement 
Technology attributes:  23 items 
Compatibility  
1 New industrial manufacturing technology match well with organization’s culture  
2 New industrial manufacturing technology is compatible with existing system of 
conducting organization’s operation  
3 New industrial manufacturing technology is fit with current operational practices  
4 New industrial manufacturing technology is compatible with the external environment of 
our organization  
Relative Advantages  
5 New industrial manufacturing technology meets our financial investment criteria 
6 New industrial manufacturing technology can improve product quality  
7 New industrial manufacturing technology would lead to direct benefits (e.g. cut costs, 
increase productivity, cut turnaround time)  
8 New industrial manufacturing technology advantages are sufficient for us to consider 
using it  
Complexity  
9 New industrial manufacturing technology is easy to learn by our employees  
10 New industrial manufacturing technology usage is understandable  
11 New industrial manufacturing technology adoption process is not complex  
12 Learning to operate industrial manufacturing technology is easy 
Trialability 
13 New industrial manufacturing technology is able to be use long enough on a trial basis  
14 New industrial manufacturing technology usage can be tested before implemented into 
organization’s operation  
15 New industrial manufacturing technology operating instructions can be study before 
implemented into organization’s operation  
16 New industrial manufacturing technology provider gives a chance to use the technology 
on a trial basis  
Observability  
17 New industrial manufacturing technology benefits are apparent  
18 New industrial manufacturing technology results of usage are easy to tell to others  
19 New industrial manufacturing technology consequences of using can easily explain to 
others  
20 I have seen the technology being used in other organizations’ operation  
 Perceived cost (COST): added after Study 1 
21 New industrial manufacturing technology is expensive to acquire  
22 New industrial manufacturing technology is expensive to maintain  
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23 New industrial manufacturing technology consumes a larger share of the available 
financial resources  
External environment factor: 16 items 
Environment dynamism  
24 Predicting the changes in customer demand and tastes was not difficult  
25 Predicting the changes in competitors’ actions was not difficult  
26 Predicting the technological changes required to meet the product requirements was not 
difficult  
27 Predicting the changes in our suppliers’ actions was not difficult  
28 We receive early advice of the action of government  
Environment complexity  
29 We have a large number of competitors  
30 There is a wide variety of competition  
31 We have to deal with a large number of customers  
32 Our customers are diverse in their needs  
33 We do not have to deal with a large number of suppliers  
34 Our suppliers are similar to one another  
Environment hostility  
35 A shrinking market has been a threat for the organization’s survival  
36 Shortage in input resources posed challenges to the organization’s existent  
37 Competition in the form of quality of product is a threat to our existent  
38 Price competition is a matter of concern  
39 Changes in government regulations are capable of forcing us out of business  
Organizational factors (28 item) 
Organizational culture: 24 items 
Group culture  
40 Our organization is like an extended family  
44 People in our organization share a lot of themselves  
48 In our organization open discussions about work-related topics are typical  
52 The leadership in our organization is mentoring  
56 The glue that holds our organization together is mutual trust  
60 Important for our organization is shared decision making 
Adhocracy culture  
41 Our organization is a dynamic place  
45 People in our organization exploit innovative opportunities  
49 In our organization people are willing to take risks  
53 The leadership in our organization is entrepreneurial  
57 The glue that holds our organization together is commitment to innovation  
61 Important for our organization is being open to new challenges  
Hierarchy culture  
42 Our organization is a structured place  
46 People in our organization communicate according to chain of command model  
 228 
 
50 In our organization formal rules are valued  
54 The leadership in our organization is controlled with formal procedures  
58 The glue that holds our organization together is bureaucratic procedures  
62 Important for our organization is stability 
 
 
 
Market culture  
43 Our organization is an achievement-oriented place  
47 People in our organization are expected to be competitive  
51 In our organization people focus on individual achievements  
55 The leadership in our organization is profit-oriented  
59 The glue that holds our organization together is accomplishing short-term goals  
63 Important for our organization is high productivity  
Top management support (4 item) added after Study 1 
64 Top management is interested in the use of new industrial manufacturing technology 
65 Top management is supportive of the use of new industrial manufacturing technology in 
the production operation 
66 Our business has clear vision on industrial manufacturing technology 
67 Our vision of industrial manufacturing technology is widely communicated and 
understood throughout the organization 
 
 
